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IT Corporation
4005 Port ChicagoHighway
Concord,CA 94520-1120

• Tel. 925.288.9898

groupthe August 1, 2001

A Member of The, IT Group

Ms. Joyce Howell-Payne, Code 06CH.JHP
BRAC Operations, Southwest Division
Naval Facilities Engineering Command
1230 Columbia Street, Suite 1100
San Diego, CA 92101

Attention: Mr. Greg Lorton, Code 06CA.GL

Contract: N62474-98-D-2076, Environmental Remedial Action Contract

Contract Task Order No.: CTO 13

Subject: Submittal of Final Project Plans - Fuel Remediation Measures, Site 7
& Parcel 37, Alameda Point
Alameda, California

Dear Mr. Greg Lorton:

At the Navy's request, IT Corporation is transmitting replacement pages and signed figures and new bound
copies of the Final Project Plans for the above-referenced project. The replacement pages and signed
figures will be distributed to those who are in possession of the Draft Final Project Plans, dated June 15,
2001; full bound versions of the Final Project Plans will distributed to Mr. Andrew Dick (EFDSW), Mr.
Daniel Murphy (DTSC), and Mr. Lynn Norman (IT). The enclosed Final Project Plan pages and signed
figures should replace the existing pages as indicated in the following table:

A. All Plans A. All Plans

Title / Signature Pages Title / Signature Pages (signed)

B. Work Plan B. Work Plan

Table of Contents (page i) Table of Contents (page i)
Page1-1 Page1-1
Pages 4-2 through4-7 Pages 4-2 through4-7 (editcaused repagination of

entire section)
Figures1through15 Figures1through15(signed)

C. QC Plan C. QC Plan

All pages All pages (based on internal edits)

1). Sampling and Analysis Plan D. Sampling and Analysis Plan
Field Sampling Plan -- Figures 1, 2, and 3 Field Sampling Plan -- Figures 1, 2, and 3 (signed)

E. Site Health and Safety Plan E. Site Health and Safety Plan

Figures for Appendix B and Appendix F Figures for Appendix B and Appendix F (signed)

CONC\01AUG01\0013 den 1839_0 EFAWEST Contract No.: N62474-98-D-2076
DCN: 1839

Submittal of Final Project Plans -
Fuel Remediation Measures, Site 7 & Parcel 37



IT Corporation
A Member o[ The IT Group

Should you have any questions, please contact the Project Manager, Daniel Sharer, at (916) 565-4328, or
the undersigned at (925) 288-2212.

Sincerely,
IT CORPORATION

Daniel L. Shafer

Project Manager
CTO 13

cc: Steven Edde, Environmental Liaison
Shirley Ng, ROICC
Diane Silva, Admin Records

Navy Basic Contract File
Karla Brasaemle, TechLaw, Inc.
Anna-Marie Cook, US EPA
Chris Fennessy, TtEMI
Brad Job, CRWQCB
Dina Tasini, ARRA
Michael John Torrey, RAB
Tim Ault, IT Corporation
Neil Hey, IT Corporation
Mike Robinson, IT Corporation
Project File

CONC\01AUG01\0013 den 1839_0 EFAWEST ContraetNo.: N62474-98-D-2076
DCN: 1839

Submittal of Final Project Plans -
Fuel Remediation Measures, Site 7 & Parcel 37
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Michelle Crook, 02R1.MC
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San Diego, CA 92101

Dan Shafer

Project Manager

DESCRIPTIONOlPerNavy enclosedis the FinalProjectPlans,FuelRemediationMeasuresIR Site 7and Parcel37, DatedAugust
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O DEPARTMENT OF THE NAVY

SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

1220 PACIFIC HIGHWAY
SAN DIEGO, CA92132-5190

5090
Ser 06CA.GL\0627
June 15, 2001

Mr. Brad Job, P.E.
Regional Water Quality Control Board
San Francisco Bay Region
1515 Clay Street, Suite 1400
Oakland, CA 94612

Dear Mr. Job:

Subj: DRAFT WORK PLANS - FUEL REMEDIATION MEASURES, SITE 7 PARCEL 37,
ALAMEDA POINT, ALAMEDA, CALIFORNIA

Enclosed is one copy of the above-titled document. This document includes the work plan,
quality control plan, sampling and analysis plan, site health and safety plan, and environmental
protection plan. We appreciate your review of this document, and hope to receive your
comments by July 13.

If you have any questions or comments, please feel free to call me at (619) 532-0953 or e-
mail me at Iortonga@efdsw.navfac.navy.mil.

Sincerely,

_, P.E., R.E.A.
Remedial Project Manager

Ms. Anna-Marie Cook, U.S EPA Region IX
Ms. Mary Rose Cassa, Cal/EPA DTSC
Ms. Dine Tasini, City of Alameda
Mr. Michael John Torrey, RAB Co-chair
Ms. Karla Brasaemle, TechLawlnc.
Mr. Ted Splitter, Northgate Environmental
Mr. Steve Edde, Alameda Point
Mr. Chris Fennessy, Tetra Tech EMI

,/" Ms. Diane Silva, SWDIV



IT CORPORATION

A Member of The IT Group

IT TRANSMITTAL/DELIVERABLE RECEIPT

CONTRACT : N62474-98-D-2076 DOCUMENT CONTROL NUMBER : 1538.0

TO: Administrative Contract Officer Date : June 15, 2001
Navy Regional Environmental Contracts
NAVFACENGCOM-SWDIV CTO : 0013

Michelle Crook, 02R1.MC
1230 Columbia St., Suite 1100 Location: Alameda

San Diego, CA 92101

Dan Sharer

Project Manager

DESCRIPTION Draft Final Project Plans, Fuel Remedlation Measures Nite 7 and Parcel 37, Dated June 15, 2001
OF Project Plans includes WP, QCP, SAP, SHSP and EPP

ENCLOSURE : IT would appreciate receiving Navy comments on or before July 17, 2001.

TYPE : CTO Deliverable

VERSION : Dra_ Final REVISION No : 0

ADMIN RECORD : _ '_>%

SCHEDULED DELIVERY DATE June 18, 2001 ACTUAL DELIVERY DATE June 15, 2001

NUMBER OF COPIES SUBMITTED TO THE NAVY: 1/0, 4/C, 8/E
[AS REQUIRED/DIRECTED BY THE SOW]

COPIES TO :

SWDIV ITCORPORATION Other

Basic Cofittaet Files, 02RI (10/1E) Chron KarlaBrasacmle, TechLaw, Inc. (1C/1E)

Steven Edde, N/A (IC/IE) Tim Ault, Concord (1C/2E) Mary Rose Cassa, California Environmental Protection Agency

Greg Lorton, 06CA.GL (IC/2E) IT Project File, Concord (IC/1E) (IC/IE)

Shirley Ng, (IC/IE) Nell Hey, Concord (1C/1E) Anna-Marie Cook, US Environmental Protection Agency (IC/IE)

Diane Silva, 4MGDS (IC/3E) Mike Robinson, Concord (IC/1E) Chris Fennessy, Tetra Tech EMI (IC/1E)

Dan Sharer, Sacramento (1C/1E) Brad Job, California Regional Water Quality Control Board
0c/IE)
Dina Tasini, ARRA (1C/1E)

Michael John Torrcy, (1C/1E)

DateTime Received /

) Page 1 of I

I IIIII



IT Corporation Response to Comments on the Draft Field Sampling Plan Fuel Remediation Measures
Site 7 and Parcel 3 7, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment Page Section, Comments Response

No. No. Figure, Table

Draft Field Sampling Plan

1 Section 1.1 Phase 4: Typo, replace "its" with "their" Comment noted. A correction has been made.

2 Section 4.1 Clarify whether the one groundwater sample from each site will be Comment noted. The text of the 3rdparagraph in Section
collected from a piezometer that does or does not contain free 4.1 has been amended as follows:

product. Tables 1 and 2 say that it will have free product. "The free product and groundwater samples will allow to
Groundwater samples collected from wells with free product may be determine the chemical and physical characteristics of

contaminated by the free product and thus are not a good indicator of free product and to estimate the highest possible
dissolved phase contaminant concentrations. Clarify how concentration of dissolved contaminants in
groundwater concentrations collected from these piezometers will be groundwater."
used to satisfy DQOs. In addition to MTBE, include other
oxygenatedfuels in the analyses. Also, see responseto comment l(b) to the QAPP.

Other oxygenated compounds have been added to the list
of analytes.

3 Section 4.2 Clarify whether the treatment train at Site 7 will include both a Comment noted. Paragraph 2 of Section 4.2 has been
thermal or catalytic oxidizer and a GAC system to treat the offgas, revised as follows:

This impacts the number of samples discussed in the text since only "During the pilot-scale and full-scale operations, the
effluent from GAC systems will be analyzed, extracted vapors will be treated through a

thermal/catalytic oxidizer at Site 7. At Parcel 37 a GAC

adsorption system will be used to treat the vapor, after
which it will be discharged to the atmosphere."

Contract N62474-98-D-2076, CTO 0013 Response to Comments
Project No. 807181 Document Control Number 1268 - June 15, 2001

1 of 7



IT Corporation Response to Comments on the Draft Field Sampling Plan Fuel Remediation Measures
Site 7 and Parcel 3 7, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment Page Section, Comments Response

No. No. Figure, Table

Draft Field Sampling Plan (Continued)

4 Section 5.1 The list of analytical methods should be limited to the methods Comment noted. Methods for the POTW analyses have
appropriate for the analytes of concern. If additional methods are been included into Tables 1 and 2 of the FSP. Method
included because they might be required by permits, then discuss this references have been reconciled throughout the text and
in the text, and add them to Tables 1 and 2. Review the method Method 5035 has been added.

references given on pages 5-1 and 5-2 to ensure that they are the
most current versions of these documents. The date given for the
APHA reference does not agree with the date given for this reference
in Section 7.0. Note that EPA Method 5035 does not appear in the
list.

5 Section 5.3 Insert "include" into 2nd sentence between "will" and "trip". Comment noted. A correction has been made.

6 Section 6.1 If Tables 1 and 2 are correct and the groundwater samples will be Commented noted. See response to comment #2 to the
collected from piezometers with free product, then this discussion of FSP. Also, the first sentence of Section 6.1 has been

groundwater sampling procedures needs to discuss how free product amended as follows:

will be cleared from the well prior to sampling. Tables I and 2 and "Groundwater will be sampled at one location per site in
Section 4.1 claim that only one groundwater sample will be collected accordance with the procedures described in IT SOP
from each site, but this discussion seems to imply that all of the 9.1 ."
newly installed piezometers will be sampled. Revise to clarify.

7 Section 7.0 The date for the APHA reference is inconsistent between Section 7.0 Comment noted. A correction has been made.
and 5.1.

8 Tables 1 and 2 These tables indicate that groundwater samples will be collected from This is correct. See response to comment #2 to the FSP

one piezometer from each site, and these two piezometers will have for additional clarification.
free product. Is this correct?

Contract N62474-98-D-2076, CTO 0013 Response to Comments

ProjectNo.807181 DocumentControlNumber1268-June15,200I
2 of 7
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IT Corporation Response to Comments on the Draft Field Sampling Plan Fuel Remediation Measures
Site 7 and Parcel 3 7, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment Page Section, Comments Response

No. No. Figure, Table

Draft Field Sampling Plan (Continued)

9 Table 3 The metal analysis method number given in this table does not agree Comment noted. Metal analysis reference has been
with the method given in other sections of the document (Tables 1 & corrected. The additional analytes listed in Tables 1 and
2, Section 5.1). Some of the analytes and methods listed in this table 2 are discussed in Section 4.3.1 of the FSP.
do not appear in the requested analyses discussed in the text and
Tables 1 & 2: e.g. pesticides/PCBs, cyanide, phenols, SVOCs, etc.
Review the appropriate sections and Tables and revise for
consistency.

10 Incorporatecomments. Provideresponsesto commentsalongwith
the revised version of the document for SWDIV QA approval prior to
regulatory review and field implementation.

Contract N62474-98-D-2076, CTO 0Ol 3 Response to Comments

ProjectNo.807181 DocumentControlNumber1268- June15,2001
3 of 7



IT Corporation Response to Comments on the Draft Quality Assurance Project Plan Fuel Remediation Measures
Site 7 and Parcel 3 7, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment [ Page]No. No. Figure,Secti°n'Table[ Comments I Response

Draft Quality Assurance Project Plan

1 Section 3.1 Quality Objectives -Only a few minor comments.

(1 a) Section 3.1.1 As written, the 2°dparagraph is not relevant to Step 1 of the DQO Comment noted. The paragraph has been revised as
process. Revise to indicate that the effectiveness and optimal follows: "The effectiveness of free product removal
operating conditions for the DVE system at these sites are uncertain, using DVE is to be determined at the sites though pilot

testing. This plan describes the pilot-scale DVE systems
to be installed and provides preliminary plans for
operating full-scale systems. Optimal operating
conditions for the full-scale systems will be determined
during the pilot tests."

(lb) Section 3.1.2 It is unclear how one sample collected from a well with free product Comment noted. The text has been revised as follows:

could be used to resolve the 3r_bullet under #1. "1. What are the hydrogeologic conditions and the
chemical speciation in the groundwater at the sites?

What are depths to groundwater beneath the sites?

What are the depths and thicknesses of the free product
layers present at the sites?

What are the concentrations of the dissolved phase
products and their constituents in groundwater?"

Contract N62474-98-D-2076, CTO 0013 Response to Comments

ProjectNo.807181 DocumentControlNumber1268-June15,2001
4 of 7



IT Corporation Response to Comments on the Draft Quality Assurance Project Plan Fuel Remediation Measures
Site 7 and Parcel 37, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment Page Section, Comments Response

No. No. Figure, Table

Draft Quality Assurance Project Plan (Continued)

(1c) Section 3.1.6 Consider revising this discussion of limits on decision error to Comment noted. The text has been revised as follows:
distinguish between environmental samples and process stream "This step does not apply because sampling will not be
samples. The discussion might be appropriate for the data collected based on probabilistic designs. The number of samples to
to delineate the extent of free product, but most of the samples be collected are based on existing experience with
collected for analysis in this effort are related to either waste or similar projects and the applicable regulatory guidance
process evaluation (i.e. collection of samples from process influent (for example, the frequency of wastewater sampling or
and effluent streams); therefore decision errors associated with of vapor monitoring). The sampling strategy was also
sampling location are virtually eliminated and it may not be influenced by cost considerations. To limit uncertainty in
necessary to quantify limits on decision errors in the same manner obtained environmental data, criteria for the PARCC
that is required for "environmental" samples. Decision errors in this parameters and reporting limits for the contaminants of
type of effort might be related to sampling frequency or analytical concern have been developed. The data that meet these
PARCC parameters, criteria will be of definitive quality and of less

uncertainty than the estimated data that do not meet the
criteria."

2 Section 3.4 The list of analytical methods should be limited to the methods Comment noted. Methods for the POTW analyses have
Section 5.1 appropriate for the analytes of concern. If additional methods are been included into Tables I and 2 of the FSP. Method

included because they might be required by permits, then discuss this references have been reconciled throughout the text and
in the text, and add them to Tables 1 and 2. Review the method Method 5035 has been added.

references given on pages 5-1 and 5-2 to ensure that they are the
most current versions of these documents. The date given for the
APHA reference does not agree with the date given for this reference
in Section 9.0. Note that EPA Method 5035 does not appear in the
list.

Contract N62474-98-D-2076, CTO 0013 Response to Comments

ProjectNo.807181 DocumentControlNumber1268- June15,2001
5 of 7



IT Corporation Response to Comments on the Draft Quality Assurance Project Plan Fuel Remediation Measures
Site 7 and Parcel 3 7, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment Page Section, Comments Response

No. No. Figure, Table

Draft Quality Assurance Project Plan (Continued)

3 Section 3.5 The reporting limits given in Tables 2 through 6 should be compared Comment noted with exception. There are no project
with project thresholds. What criteria form the basis for project thresholds at this time, as the waste permit has not been
thresholds in this effort (e.g. waste discharge reporting criteria, etc.)? obtained yet. Typically, the proposed reporting limits are

adequate for the wastewater discharge permit.

4 Section 7.2 -SWD1V EWI#1 does not require validation for process monitoring Comment noted. The text has been revised as follows:
Data Validation or waste characterization; therefore, it is not clear why the "Data review will be performed according to the Navy

groundwater samples will be subjected to 100% validation. requirements (SWDIV, 1999a). Validation by a third
Groundwater samples collected from wells contaminated with free party will not be required for any of the samples
product cannot be used to characterize dissolved phase constituents collected for this project, as none of the data will be used
or concentrations; therefore the purpose of this effort is unclear, for characterization or confirmation purposes. All

groundwater, vapor and waste stream data will be
reviewed by an IT Project Chemist. The review will be in
accordance with the QC criteria specified in this
document. Data will be flagged with data qualifiers
shown in Table 18."

Section 7.1.3, "Data Reporting", has been revised to
remove the requirement for Level IV data package for
groundwater samples as standard laboratory packages
will suffice.

5 Section 9.0 References -- This reference list seems to be incomplete when Comment noted. A correction has been made.
References compared to Section 3.4. (ASTM reference is missing). The date for

the APHA reference is inconsistent between Sections 9.0 and 3.4.

6 Figure 1 Provide a legend that defines the difference between solid and dashed Comment noted. A correction has been made.
lines on this figure.

Contract N62474-98-D-2076, CTO 0013 Response to Comments

ProjectNo.807181 DocumentControlNumber1268-June15,2001
6 of 7



IT Corporation Response to Comments on the Draft Quality Assurance Project Plan
Fuel Remediation Measures, Site 7 and Parcel 3 7, Alameda Point

Alameda, California

April 16, 2001

Comments by: Nars Ancog, U.S. Navy Quality Assurance Officer

Comment Page Section, Comments Response

No. No. Figure, Table

Draft Quality Assurance Project Plan (Continued)

7 Table 1 Update 4'hbullet under Program Chemist to reflect "point of contact Comment noted. A correction has been made.
with SWDIV QAO" not "EFA West QAO".

8 Tables 2 Revise these tables to specify the applicable project threshold (PT) Comment noted with exception. There are no project

through 6 for each analyte. For convenience, the PT column should be located thresholds at this time, as the waste permit has not been
Reporting adjacent to the RL column. If the RL > PT, explain how data will be obtained yet. Typically, the proposed reporting limits are
Limits dealtwith (footnotesare OK). adequatefor the wastewaterdischargepermit.

9 Incorporatecomments. Provideresponsesto commentsalongwith
the revised version of the document for SWDIV QA approval prior to

regulatory review and field implementation.

Contract N62474-98-D-2076, CTO 0013 Response to Comments

Project No. 807181 Document Control Number t268 - June 15,200 I
7 of 7
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Acronyms and Abbreviations

BAAQMD Bay Area Air Quality Management District
bgs below ground surface
BSU baysedimentunit
BTEX benzene, toluene, ethylbenzene, and total xylenes
CCR CaliforniaCodeof Regulations
CD certificateofdisposal
cfm cubicfeetperminute
CFR Codeof FederalRegulations
COC chainofcustody
CPT ConePenetrometerTest

cy cubicyard
DOT U.S. Departmentof Transportation
DTSC Department of Toxic SubstancesControl
DVE DualVacuumExtraction
EBMUD East Bay Municipal Utilities District
EPA U.S. EnvironmentalProtectionAgency
EPP EnvironmentalProtectionPlan
FAR Federal AcquisitionRegulations
ft/ft feet per foot
FWBZ Firstwaterbearingzone
GAC granularactivatedcarbon
gpm gallonsperminute
HDPE high-densitypolyethylene
Hg mercury
HMTA Hazardous Materials Transportation Act
HP horsepower
HWCL HazardousWaste ControlLaw
IATA International Air Transport Association
IT ITCorporation
JP-4 JetPropellant- 4
JP-5 JetPropellant- 5
LDR landdisposalrestriction
LIF laser-induced fluorescence

LNAPL light nonaqueousphase liquid
mg/L milligrams per liter
MTBE methyl tertiarybutyl ether
NAS NavalAirStation
PID photoionizationdetector
POTW publicly-owned treatmentworks
PPE personalprotectiveequipment
ppm partspermillion
PQCP ProjectQualityControlPlan

psig poundspersquareinchgage
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AcronymsandAbbreviations (continued)

PVC polyvinylchloride
RCRA Resource Conservation and Recovery Act
SCAPS Site Characterization and Analysis Penetrometer System
scfm standardcubicfeetperminute
SHSP SiteHealthandSafetyPlan
SOP standardoperatingprocedure
STLC soluble threshold leaching concentration
SVE SoilVaporExtraction
SW solidwaste
SWBZ secondwaterbeatingzone
T&D transportationand disposal
TPH total petroleumhydrocarbons
TSDF treatment, storage, and disposal facility
TTLC total thresholdleachingconcentration
TtEMI TetraTechEM,Inc.
UN UnitedNations
USA UndergroundServicesAlert
UST undergroundstoragetank
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1.0 Introduction

This document presents the Work Plan for remediation of light, nonaqueous phase liquid

(LNAPL) fuel hydrocarbons at two locations at the former Naval Air Station,

Alameda, California. The two sites are designated Site 7 (former Navy Exchange Service

Station at West Tower Avenue and Main Street) and Parcel 37 (the former Fuel Loading Station

at Monarch Street and West Redline Avenue) on Alameda Point (Figure 1, "'Vicinity Map").

The remediation technology to be used includes Dual Vacuum Extraction (DVE) of

contaminated vapor and LNAPL (gasoline, diesel, and Jet Propulsion Fuel No. 4 and No. 5 (JP-4

and JP-5) fi'om horizontal wells constructed in trenches at each site.

Most buildings and associated equipment from Site 7 and Parcel 37 were removed in or prior

to 1998, and some petroleum hydrocarbon-impacted soil was overexcavated in 1998 and 1999.

Results of various site investigations (see Section 7.0, "References") and excavation work

indicate the presence of free-phase petroleum hydrocarbons in the subsurface at both Site 7

and Parcel 37.

DVE has been selected as a cost-effective, appropriate technology for vapor and LNAPL

hydrocarbon removal at these two sites. DVE is a technology that uses vacuum to induce vapor

and product flow to extraction points where it can be readily removed. This technology also

promotes subsurface airflow that enhances volatilization and biodegradation. Results of

additional free product delineation and a DVE pilot test will provide data for full-scale system

design, implementation, and closure.

1.1 ProjectObjectives
A free product investigation and DVE field pilot test will be performed at both project sites.

Full-scale design, construction, operation, and closure activities will follow. The primary

objectives are to accomplish the following:

• Delineate the extent of hydrocarbon free product floating on the water table

• Verify the depth to free product and groundwater

• Determine tidal influence

• Verify the applicability of DVE

• Finalize the collection trench layout and system design

• Establish optimal operating conditions for the full-scale system

• Implement full-scale construction and operation

• Close the sites after securing regulatory approval
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1.2 TechnicalApproach

The technical approach for this Work Plan is to perform the field activities in four phases in

order to confirm that the selected remedial system and layout is appropriate for the anticipated

site conditions. This phased approach has been designed to minimize field changes.

The first phase includes the installation of temporary piezometers within and surrounding the

fuel hydrocarbon impacted areas as identified by previous investigations in order to complete

delineation of the free product-fuel hydrocarbon plumes. These temporary piezometers will be

monitored for product thickness, groundwater levels, and tidal influence. Product samples will

be collected, measured for viscosity, and fingerprinted for fuel type. These data will be used to

determine DVE collection trench layouts and depths. It is anticipated that these piezometers will

afford a good range of site conditions (e.g., product thickness, viscosity, tidal influence) to be

evaluated. If a piezometer does not have product, alternative locations will be selected based on

additional data review, and temporary piezometers will be installed in those locations if needed.

The second phase will be installation of horizontal wells in collection trenches within the product

plume as defined by the temporary piezometers. Eventually, all collection trenches will be

placed in the free product plume area. After the first three collection trenches are installed,

the DVE process equipment will be set up, and a pilot test will be conducted as described in

Sections 3.0 and 4.0, respectively.

The third phase will include installation and operation of the full-scale system. The extent of the

Phase 3 expansion will be based on results of the pilot test. Wells and equipment installed in

earlier phases will be used in the full-scale test to the extent practicable.

The fourth phase will consist of closure activities including preparation, submittal, and

regulatory approval of the site. Restoration and demobilization of the site will complete the

project. Long-term monitoring has not been assumed, but it may be required by regulatory

authorities.

1.3 ProjectSchedule

The field activities for the DVE pilot test and any subsequent expansion to full scale for

Parcel 37 and Site 7 at Alameda Point will be conducted in three main parts (preconstruction,

procurement, and field activities), beginning with initial preconstruction activities. Upon notice

to proceed from the Navy, the procurement activities will commence. Field activities will begin

shortly after initial procurement activities are started. Field activities will consist of four phases,

including Phase I, Contaminant Delineation; Phase II, DVE Pilot Test; Phase III, Full-Scale
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Design, Construction, and Operation; and Phase IV, Closure. The main elements of the work are

outlined in Table 1, "Project Schedule."

1.4 Permitting

Prior to the pilot test construction, an application for an air permit for the pilot test will be

submitted to the Bay Area Air Quality Management District (BAAQMD). Excavation

clearances will be obtained for all intrusive work, including installation ofpiezometers and

collection trenches. The collection trenches will also be permitted and inspected by

Alameda County.

IT will notify Underground Services Alert (USA) at least 48 hours prior to initiation of drilling

and excavation activities, and secure the appropriate authorizations from the Caretaker Site
Office. IT will maintain these clearances and authorizations for the duration of the field effort.

Contaminated water collected during the pilot test will be disposed of at the publicly-owned

treatment works (POTW) operated by East Bay Municipal Utility District (EBMUD). Discharge

limits for the sanitary sewer may be imposed by EBMUD that are consistent with operation of

the POTW. During the pilot test, a groundwater sample from each test site will be analyzed for

pretreatment constituents that may be specified by the POTW.
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2.0 Site DescriptionandBackground

The former Naval Air Station (NAS) Alameda, now renamed Alameda Point, is located on the

western end of Alameda Island, south of Oakland, primarily in Alameda County, California

(see Figure 1). Alameda Island is separated from Oakland by the Oakland Inner Harbor, which

was constructed during the late 1800s and early 1900s. Prior to this time, Alameda consisted of

a peninsula surrounded by marsh and tidal areas. After construction of the Inner Harbor, fill was

placed over the marsh, tidal areas, and open waters, primarily at the northern and western end of
the island. Alameda Point is constructed on this fill material. The exact source of much of the

fill material is undocumented, although dredge spoils from the nearby waterways were likely

used for much of the fill material. Numerous industries were present in the marsh and tidal areas

of the Alameda Peninsula prior to and during various stages of filling in the mid- to late-1800s.

Many of these industries were related to petroleum/coal storage and refining, natural gas

manufacturing, and shipping.

2.1 Geologyand Hydrogeology

This section describes the general geology and hydrogeology of Alameda Point as documented

in Tetra Tech's OU-1 Remedial Investigation Report dated March 23, 1999. Alameda Point is

located in the central portion of the eastern side of the San Francisco Bay and occupies a

depression between two uplifted areas: the Berkeley Hills on the east and the Montara and other

mountains on the west. The depression and uplifted areas are formed by the two subparallel

active faults: the San Andreas Fault to the west and the Hayward Fault to the east of the bay.

Alameda Island is underlain by approximately 400 to 500 feet of unconsolidated sediments

overlying consolidated Franciscan bedrock (Rogers and Figuers 1991).

Artificial fill is present throughout most of the installation and overlies all other late Quaternary

sediments. The artificial material is composed of various soil and sediment types. The dominant

fill type is poorly graded, fine- to medium-grained sand with silt and clay. The artificial fill layer

thickness ranges from a few feet at the eastern portion of the installation to 20 feet at the western

edge of the installation. The artificial fill materials are believed to be dredge spoils from the

surrounding San Francisco Bay, the Seaplane Lagoon, and the Oakland Inner Harbor. The

artificial fill has been observed to contain layers of less permeable material that may force

contaminants to migrate in a horizontal direction. However, there are no laterally continuous

layers that would preclude vertical contaminant migration to the top of the Bay Sediment Unit

(BSU).
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The BSU---(young Bay Mud) consists of silt and gray-to-black clay with laterally discontinuous

poorly graded, silty and clayey sand layers. A layer with high organic content, which coincides

with the surface of buried tidal fiats, typically marks the top of the unit throughout most of the

installation. However, in the eastern portion of the central region (near Site 7) a vegetative

debris or peat layer, which coincides with the surface of buried tidal marshland, is often found at

the top of the unit, also known as the Marsh Crust. The thickness of the BSU ranges from 10 to

110 feet throughout the installation. However, the BSU is thin or absent in the southeastern

region of the installation. The BSU is laterally continuous in the western and central regions of

the installation, behaving as a local semi-confining layer. Over most of the installation, the

Merritt Sand Formation underlies the BSU.

The Merritt Sand is composed of brown, fine- to medium-grained, poorly graded sand. The

formation is up to 60 feet thick and is thickest at the southern and southeastern portions of the

installation. The Merritt Sand is laterally continuous throughout the installation, except where

it is bisected by a major paleochannel. The Merritt Sand does not pose a barrier to groundwater

flow or contaminant migration.

The upper unit of the San Antonio Formation generally underlies the Merritt Sand unit and

consists of interbedded layers of sand and clay with a thickness of up to 70 feet. The lower unit

of the San Antonio Formation is the Yerba Buena Mud (old Bay Mud), which consists of firm,

gray silty clay and clay. The total thickness of the Yerba Buena Mud at Alameda Point is

reported to range from 55 to 90 feet. The Yerba Buena Mud is believed to be both locally and

regionally continuous and a significant barrier to potential contaminant migration.

In the western and central regions of the installation, the five geologic units form four

hydrogeologic units (from top to bottom): the first water-bearing zone (FWBZ) in the

artificial fill layer, the BSU, the second water bearing zone (SWBZ) in the Merritt Sand unit

and upper San Antonio Formation, and the Yerba Buena Mud aquitard.

The FWBZ is an unconfined (water table) aquifer composed of the artificial fill material. The

FWBZ is found at approximately 6 feet below ground surface (bgs). The saturated thickness of

the FWBZ ranges from less than 10 feet in the central region to over 30 feet at the western

region. Seasonal fluctuations in the depth to water range from approximately 1 to 4 feet.

The SWBZ in the central and western regions is confined and composed of the lower portion of

the BSU, the Merritt Sand Formation (where present), and the upper unit of the San Antonio

Formation. The SWBZ varies in thickness from 0 to 50 feet as a result of erosion activity
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associated with the northeast to west-trending paleochannel. The SWBZ is underlain by the

Yerba Buena Mud aquitard, which appears to be thick and continuous throughout the entire

installation. The Yerba Buena Mud aquitard is believed to be an effective hydraulic barrier

between the SWBZ and the underlying Alameda Formation. There is no connection between the

shallow aquifer system on Alameda Island and the Oakland mainland due to the Oakland Inner

Harbor bisecting the Merritt Sand unit. The Merritt Sand unit is hydraulically isolated from

mainland aquifers.

Hydraulic conductivity in the FWBZ varies throughout the western and central regions.

Aquifer testing in the western and central regions has yielded hydraulic conductivity value

ranges of 1.06 x 10.2 to 4.13 x 10-z feet per minute (fl/min) and 6.30 x 10.3 to 1.46 x 10"2 ft/min,

respectively. Hydraulic conductivity is also believed to vary across the depth of the unconfined

aquifer due to the stratification of the fill material. Aquifer storage coefficients ranged from

0.0013 to 0.012 and the specific yield of the unit from 0.005 to 0.23. Groundwater flow in the

FWBZ is horizontal and generally flows radially from the central portions of each region toward

San Francisco Bay, the Oakland Inner Harbor, and the Seaplane Lagoon. Shallow groundwater

in the vicinity of Site 7 actually flows inland rather than westward toward the San Francisco Bay

in part because of a drainage ditch east of the site. This phenomenon is local to Site 7 due to the

presence of the drainage ditch.

Water levels in the vicinity of industrial buildings indicate localized regions of groundwater

mounding or groundwater sinks. Groundwater recharge to the FWBZ is attributed to vertical

infiltration from precipitation, horticultural irrigation, and leaking water supply, sewer, and

stormwater pipes. Tidal inundation of wetland areas and storm water conveyance lines may

also contribute recharge to the FWBZ. The FWBZ is tidally influenced on the north, west, and

south sides of Alameda Point. Tidal influence studies indicate the region of influence extends

approximately 250 to 300 feet inland on the north and south sides of Alameda Island and

approximately 1,000 to 1,500 feet on the west side. Diurnal tidal fluctuations measured in the

FWBZ range from 0.1 to 4 feet (TtEMI 1997).

Vertical hydraulic communication between the FWBZ and the SWBZ through the BSU is

believed to be minimal. Local vertical hydraulic gradients between the FWBZ and SWBZ

determined at various locations in the western and central regions ranged from 0.01 to

0.02 feet per foot (ft/ft). The vertical gradient varied from an upward to downward direction on

a seasonal basis, depending on the most recent precipitation event. The FWBZ responds to

precipitation events while the SWBZ does not due to the presence of the BSU. Local horizontal

gradients calculated at similar locations throughout the year ranged from 0.001 to 0.003 ft/ft in
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both the FWBZ and SWBZ. Hydraulic conductivity values determined using slug tests for the

silty clays of the BSU are typically on the order of 7.1 x 10.5 ft/min, while hydraulic conductivity

values for the FWBZ determined using aquifer tests are on the order of 6.3 x 10-3ft/min.

The SWBZ appears to be a confined or semiconfined aquifer and is composed of the silty

sands within the lower portion of the BSU, the Merritt Sand unit, and the upper unit of the

San Antonio Formation. Multiple slugs tests performed in wells screened in the SWBZ of the

western region indicate the hydraulic conductivity of the SWBZ ranges from 1.22 x 10-3 to

3.7 x 10 -3 ft/min. The recharge in the SWBZ is mainly by lateral flow (through the Merritt Sand)

from upgradient areas on Alameda Island. The sources of recharge water for the Merritt Sand

unit are precipitation, irrigation, and water supply, sewer, and stormwater pipe leakage. The

SWBZ is believed to discharge through lateral groundwater flow to San Francisco Bay, the

Oakland Inner Harbor, and the Seaplane Lagoon.

Groundwater in the FWBZ at Alameda Point consists of a thin lens of fresh water (0 to

20 feet bgs) that floats on brackish-to-saline water. The interface between the fresh water and

brackish-to-saline water, across the western and central regions of Alameda Point, appears to be

abrupt and coincides with the contact between the artificial fill and BSU, where the BSU is

present. Below the contact between the artificial fill and BSU, groundwater is defined as

brackish-to-saline. The Yerba Buena Mud separates the shallow, brackish-to-saline groundwater

from deeper, regional fresh water aquifers across the East Bay region and at Alameda Point.

2.2 Parcel37

Parcel 37, also known as the Fuel Loading Station, refers to the area to the south of Taxiway

Number 3, north of West Redline Avenue, and the northern terminus of Monarch Street (see

Figure 2, "Site Map--Parcel 37"). The Fuel Loading Station consisted of a fenced area that held

two wooden sheds, three concrete fueling islands, three truck storage pads, and a concrete

bermed area containing an aboveground water separator system in-line with the jet fuel pipelines.

The site was previously used as a filling station for trucks used to service aircraft on base. Areas

where fuel was transferred into the service trucks, and where these trucks were parked when not

in use, had surface drains or sumps to collect any fuel spilled onto the ground. These drains led

to an oil interceptor pit where the fuel could be recovered and the water discharged.

In December 1998, one 10,000-gallon, waste oil underground storage tank (UST) and one

65-barrel (2,730-gallon), fuel drain vault were removed. These USTs were used to store the

fuel and fuel-contaminated water recovered by the oil interceptor pit, and the aboveground

water separator system. The oil interceptor pit and aboveground water separator system were
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also removed in December 1998. The associated surface drains and above- and below-ground

piping were either removed, or abandoned-in-place by grouting the full length of the pipe. The

shed and other surface structures associated with the USTs and oil interceptor pit were also

removed. In addition, approximately 5,000 gallons of fuel and water were removed from the

excavation. Figure 2 shows a site plan of the area after the waste oil UST, fuel drain UST, and

oil interceptor pit were removed and the excavation backfilled.

Work was also performed in the fuel loading station immediately south of these former USTs.

In late October to early November 1998, a Site Characterization and Analysis Penetrometer

System (SCAPS) survey identified a roughly 300-foot diameter fuel plume centered around

the southwest quadrant of the fuel loading station (Figure 3, "Fuel Hydrocarbon Distribution

Map---Parcel 37"). A portion of this fuel hydrocarbon contamination was removed by IT in

January 1999, when approximately 5,000 cubic yards of fuel hydrocarbon contaminated sandy

soil was excavated from the fuel loading station area. This excavation is outlined on the SCAPS

survey map in Figure 3. The excavation was a roughly 250-foot long by 150-foot wide by 5-foot

deep pit between the south fence line of the fuel loading station and the south edge of the waste

oil UST excavation. The aboveground water separators, curbed concrete pad, and fuel pump

stations were removed. Although not all of the fuel hydrocarbon contamination was removed,

this action resulting in the removal of a significant quantity of contaminated soil from the most

highly impacted part of the site and allowed the Navy to protect the storm drain system in the

area until a fuel remediation system could be implemented.

As shown in Figure 3, results of the SCAPS investigations are plotted at the fuel spill location

in terms of cone penetrometer readings and assessments of total petroleum hydrocarbons

(TPH) using laser-induced fluorescence (LIF). The data are presented with conclusions about

suspected contaminant zones and areas of free product. Figure 4, "Cross Sections A-A' and

B-B'--Parcel 37," displays geologic cross sections along with fuel hydrocarbon distribution

indicated by the SCAPS data. The SCAPS data for Parcel 37 reveal:

• Petroleum hydrocarbon impact was encountered from 0.2 feet to 6.4 feet bgs
with the average range from 2 feet to 4.2 feet bgs.

• Approximate depth to groundwater was 3.5 feet below ground surface
(AN West, 1996).

• Free product thickness was measured from none to approximately 0.36 feet
(SCAPS location APT-03).

• Tidal changes may influence product thickness; ranging from greater product
thickness associated with low tide to no free product at high tide.
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The form of TPH detected was primarily jet fuel.

2.3 Site 7

Site 7 consists of the former Alameda Point service station (Building 459) and the surrounding

area including an unpaved vacant lot to the north (Figure 5, "Site Map--Site 7"). The former

service station, located at the corner of Main Street and West Tower Avenue, operated from

1966 to 1997. It included an auto repair shop, a small convenience store, and nine USTs.

Five 10,000-gallon USTs (UST Nos. 459-1,459-2, 459-3,459-4, and 459-5) and one

8,000 gallon UST (UST No. 459-6) were used for storing and dispensing gasoline; one

1,400-gallon UST (UST No. 506-1) was used for holding lubricating oil; and two 500-gallon

USTs (UST Nos. 459-7 and 459-8) were used for holding waste oil. One of the 500-gallon USTs

(UST No. 459-8) was reportedly used for storing solvents.

One of the 10,000-gallon gasoline UST (UST No. 459-5) and the 8,000-gallon gasoline UST

(UST No. 459-6), located west of the pump islands, were abandoned in place due to leakage,

date unknown. A petroleum hydrocarbon odor was detected at the site during the excavation,

and signs of contamination were observed around the perimeter of the excavation. Underground

piping associated with these two USTs were removed up to the edge of the excavation and

capped. In 1987 an investigation was initiated at Site 7 (ERM-West, 1987). The investigation

included drilling 17 borings and constructing monitoring wells in three of the soil borings (W-1,

W-2, and W-3). Soil samples results identified petroleum hydrocarbon impact in all the borings.

The hydrocarbon concentrations were generally higher in the shallow samples and decreased

with depth. Although no free product was identified in any of the three monitoring wells,

elevated concentrations of BTEX compounds were detected in three groundwater samples

(ERM-West, 1987). Accumulated free product was identified near the two abandoned USTs

west of the pump islands.

In January 1995, two 500-gallon waste oil and fuel oil/solvent USTs (UST Nos. 459-7 and

459-8) and their associated piping were removed. In February 1995, one 1,400-gallon

lubricating oil UST (UST No. 506-1) was removed along with associated vent and product line

piping from the northern area of Site 7. The tank removal report stated that the tank was in good

condition and that neither the excavation nor the groundwater showed any visible signs of

contamination. In November 1998, four 10,000-gallon, gasoline USTs (UST Nos. 459-1,459-2,

459-3, and 459-4), along with their associated fuel lines and pumps were removed. A strong

hydrocarbon odor was present during the excavation, and contamination was observed in the soil

and groundwater within the excavation. No free product was observed in the monitoring wells

during the groundwater sampling conducted in May 1998. Figure 6, "Fuel Hydrocarbon
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Distribution Map--Site 7," displays isopleths for the average TPH concentrations detected in

groundwater between 1994 and 1996 as provided by Tetra Tech Engineering Management, Inc.

(TtEMI, 1999a). While free product has not been observed in site monitoring wells, free product

has been observed in the UST excavations and field observations suggest its presence in the

vicinity of the pump islands.

Potential sources of contamination identified at Site 7 include USTs formerly holding gasoline,

fuel lines associated with the USTs, and pump islands. Other potential contamination sources

include the industrial, sanitary, and storm sewer lines located around Site 7.

Remedial investigations conducted at Site 7 included a soil gas survey and soil, grotmdwater, and

sediment sampling. The soil gas survey conducted in 1991 targeted chlorinated hydrocarbons

and BTEX compounds to aid in the selection of monitoring well and soil boring locations

(Canonic, 1990; PRC and JMM, 1992). Cone Penetrometer Tests (CPTs) were completed to

investigate site lithology during the follow-on investigation. Groundwater investigation

activities included well installation, groundwater sampling, and Hydropunch TM groundwater

sampling. Twelve monitoring wells were installed for the groundwater investigation in addition

to the three wells (W-l, W-2, and W-3) installed during previous investigations. The monitoring

well locations are shown in Figure 5.

The first geologic unit encountered at the site was the fill material. Geotechnical analyses

indicated the fill soil to be silty to clayey sand (SM-SC). The second geologic unit encountered

was the BSU. The BSU ranged from 30 to 50 feet in thickness, with the thickest portion south

and east of Building 459. The third geologic unit encountered was the Merritt Sand Formation

at depths ranging from 35 to 45 feet bgs. The fourth geologic unit encountered was the Upper

San Antonio Formation. The Upper San Antonio Formation beneath Site 7 is comprised of

grayish olive silty sand (SM). Figure 7, "Cross Section A-A'," and Figure 8, "Cross Section

B-B'," show the stratigraphy in the zone ofremediation for Site 7.

Three hydrogeologic units were identified at Site 7: FWBZ, BSU, and SWBZ. The fill material

comprises the FWBZ. The FWBZ at Site 7 is thin because the fill material at the site is thin.

The Merritt Sand Formation and Upper San Antonio Formation comprise the SWBZ. The

Merritt Sand Formation disappears in the eastern portion of the site before reaching the pump

islands, so that the Upper San Antonio Formation alone comprises the SWBZ on the eastern

portion of the site. The BSU separates the two water-bearing zones. Underlying the SWBZ is

the Yerba Buena Mud Aquitard.
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In situ permeability was determined from slug tests at four wells screened in the fill material and

bay sediment. Vertical permeability tests were conducted on five geotechnical samples from

both the fill and bay sediment. Hydraulic conductivity values determined for the fill material

ranged from 3.7 x 10-4 ft/min to 7.9 x 10 -4 ft/min. The slug tests yielded values of 3.3 x 10-4

ft/min to 1.6 x 10-4ft/min. Hydraulic conductivity values determined for the bay sediment

ranged from 2.0 x 10 -7 fl/min to 7.5 x 10-8ft/min. Slug tests yielded values between 4.5 x 10 -6

ft/min to 9.6 x 10 -6 fl/min.

Six monitoring wells at Site 7 are screened in the FWBZ (although part of the screened interval

is within the BSU), and six of the monitoring wells are fully screened in the BSU. Three

monitoring wells are screened in the SWBZ either in the Merritt Sand Formation or the Upper

San Antonio Formation. None of the Site 7 monitoring wells were determined to be tidally

influenced. During monitoring well installation, groundwater was encountered between 0.2 and

5.6 feet bgs within a clayey unit of the FWBZ.

The groundwater flow direction in the FWBZ is likely to be influenced by preferential flow paths

caused by storm and sanitary sewer lines, as well as leaks in these sewer lines. The drainage

ditch that runs north-south east of Site 7 along Main Street also influences the shallow

groundwater flow direction. Although the drainage ditch is predominantly dry for most of the

year, a local gradient toward the ditch results in the local eastward flow rather than the westward

regional flow. The drainage ditch leads north to a pump station, which discharges to the Bay.

Vertical gradients were calculated between three clusters of wells screened between the upper

portion of the BSU and SWBZ. The individual gradients based on April 1998 data ranged
between 0.0013 ft/ft to 0.0077 ft/tt downward.

2.4 Chemicalsof Concern

Based on historical use and previous investigations, the chemicals of concern for Parcel 37

include TPH as JP5. For Site 7, contaminants of concern include TPH as gasoline, MTBE, and

BTEX compounds. The approach for safely handling the chemicals of concern during the plume

investigation phase, the DVE pilot test, and any subsequent construction and operation is

addressed in the Site Health and Safety Plan, a companion document to this Work Plan.

Field sampling rationale is summarized in Section 4.0, "Field Implementation of DVE Pilot

Test." This section also outlines the sampling strategy during the contaminant plume delineation

phase (Section 4.2), which precedes the DVE pilot test.
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Sampling locations and identification of probable waste streams generated during the pilot test

are discussed in Section 5.0, "Demobilization and Waste Handling." Details of the sampling and

analysis protocol are found in the Sampling and Analysis Plan, another companion document to
this Work Plan.
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3.0 Dual Vacuum Extraction (DVE)Pilot System Description

3.1 DVEPrincipleof OperationandProcessDescription
The principle of operation of the DVE technology is based on free-phase fuel hydrocarbons in

the contaminated zone being mobilized by applying a vacuum in a well near the water or free

product level. In this application, subsurface vapor flow preferentially promotes or draws the

lighter-than-water hydrocarbons toward collection trenches operated under vacuum. Product

flow to the collection trenches is established along the capillary fringe and is influenced more

by vacuum than by gravity. The use of vacuum-enhanced extraction has been found to increase

product yield 2 to 3 times that of conventional pumping and drawdown, which depends on the

principle of gravity. With the use of an extraction tube placed within vertical members of a

horizontal collection trench, extraction of fluid is focused on the floating hydrocarbon layer.

Vapors sweeping over the surface of the groundwater/hydrocarbon layer are drawn into the

horizontal collection trench and accelerated vertically upward with entrained hydrocarbon/water

droplets in the extraction tube. Vapor and entrained liquids flow up the tube and are processed

as described below. This extraction method minimizes groundwater removal and disposal.

Smearing of hydrocarbon liquid in soil near the water table is less than that observed during

drawdown of typical pump-and-treat systems. Depending on soil type and permeability, a slight

far-field depression and near-field ascension of the water table may occur in the vicinity of the
collection trenches.

Maximum mass removal rate is a component of system optimization. For the pilot test, the

DVE system, comprised of three horizontal collection trenches for each site, will be run at four

different vacuum settings. Product removal rates will be calculated for each run. The optimum

setting, i.e., highest practical product removal rate, will be used for design of the full-scale

system.

This DVE system will consist of collection trenches, collection trench-accumulation sumps,

vapor/liquid separators, a vacuum blower, a demulsifier system, an oil/water separator,

equalization tanks, a fuel holding tank, a clean water holding tank, particulate filters, emissions

control equipment, instrumentation, and associated pumps, piping, and hoses. Liquids and

vapors will be extracted simultaneously by the vacuum blower from the collection trenches,

using a down-hole extraction tube in the vertical members of the horizontal collection trench-

accumulation sumps. Air, drawn to the collection trench-sumps through the subsurface pore

space, will entrain liquid droplets consisting of water, free product, air, and volatile

hydrocarbons. The fluid stream will be separated into its vapor and liquid components and
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processed through their respective vapor-phase treatment system and a liquid-phase separation

and treatment system. Free product will be recovered and disposed of off-site at a recycling

facility. Recovered water will be processed through liquid phase-granular activated carbon

(GAC) beds and discharged into a clean water holding tank pending discharge to the sanitary

sewer and POTW. Figure 9, "Process Flow Diagram--Site 7," and Figure 10, "Process Flow

Diagram--Parcel 37," present the process flow for the two systems. The following sections

describe collection trench design, construction and installation, and major process equipment in

detail.

3.2 DVECollectionTrenchDesign

The proposed collection pipelines, based on earlier SCAPS data, are shown in Figure 11,

"Proposed Collection Trench Layout--Site 7," and Figure 12, "Proposed Collection Trench

Layout--Parcel 37." However, the proposed free product delineation may indicate a larger or

smaller plume than that assumed by previous investigations. The DVE pilot test will be

conducted with three horizontal collection trenches at each site. The installation of additional

collection trenches for full scale will depend on plume delineation and DVE pilot test

performance.

The collection trench systems will consist of parallel trenches excavated to approximately

3 ft bgs in which are horizontal collection pipes comprised of 4-inch-diameter, 0.02-inch slotted

PVC well screen in-line with vertical DVE accumulation sumps (see Figure 13, "DVE

Accumulation Sump for Non-Tidal Use"). Between accumulation sumps, the horizontal

collection screen low-intake area shall be placed at or just above mean high tide elevation. The

accumulation sumps will be comprised of (approximately) 5-foot long, 4-inch diameter, vertical

PVC risers completed aboveground. The trenches will be backfilled with the excavated artificial

fill material (sand) and covered with a 20-foot wide plastic liner over its entire length, assuring a

good booted seal around the vertical sump risers. The entire area to be remediated (including the

previously covered trenches) will be covered with another plastic liner. The area wide liner will

be covered with clean sand to enable light vehicular traffic, and a gravel foundation will be

placed for the process equipment. The liners are used to reduce the short-circuiting of air from

the ground surface. An alternative method to using liners is to cover the entire area with asphalt.

Two types of fluid extraction devices may be tested, if appropriate. They include a V-notch tube

and a self-adjusting floating tube. If tidal changes are not extreme, the most probable

accumulation sump will be equipped with a stationary, V-notch vacuum extraction tube. This

extraction tube will be made of 2-inch diameter clear PVC vacuum hose attached to an

open-ended 2-inch diameter PVC pipe with a v-notch cut into its end. Application and
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positioning of the stationary tube will be evaluated during pilot testing. Figure 13, "DVE

Accumulation Sump for Non-Tidal Use," shows the details of this extraction tube. If tidal

influence is extreme (unlikely), the accumulation sumps may be equipped with a self-adjusting

vacuum tube, designed to accommodate tidal changes. This extraction tube will be made of

2-inch diameter clear PVC vacuum hose and 2-inch diameter flexible PVC hose. A 10-inch

length of 1½-inch diameter Schedule 80 PVC slotted pipe will be attached to the hose. A PVC

float will be attached to maintain the extraction tube slots above the water surface at all times.

3.3 Major Process Equipment

Major process equipment will be connected using hoses with camlock fittings and Schedule 40

PVC pipe. Pressure and temperature gauges and flow meters will be installed to monitor the

system operation. The process flow diagrams for Site 7 and Parcel 37 are shown in Figures 9

and 10, respectively. The major process equipment, sizes, and descriptions for Site 7 and

Parcel 37 are listed in Table 2, "Major Equipment for DVE Field Pilot Test, Site 7," and Table 3,

"Major Equipment for DVE Field Pilot Test, Parcel 37," respectively. The following sections

describe the key components in further detail.

3.3.1 Vapor Extraction and Treatment Systems

The vapor extraction and treatment systems will consist of dual liquid/vapor separators, dual

GAC beds (Parcel 37) or a thermal/catalytic oxidizer (Site 7), and a positive displacement type
blower.

At Site 7, vapors from the collection trench header will be pulled through two liquid/vapor

separators piped in series into a downstream vacuum blower. The blower discharge will be

routed through a thermal/catalytic oxidizer and discharged to atmosphere. At Parcel 37, vapors

from the collection trench header will be pulled through two liquid/vapor separators piped in

series and then two GAC beds piped in series to a downstream vacuum blower. In this

arrangement the blower is located at the end of the vapor-phase treatment process and discharges

to atmosphere.

The DVE system has been designed for the removal and treatment of petroleum hydrocarbons.

However, low levels of chlorinated hydrocarbons (<15 ug/L) have been observed in groundwater

at Parcel 192, located northwest of Site 7 and Parcel 37. Although IT does not anticipate that

chlorinated hydrocarbons, vinyl chloride in particular, will be a problem at Site 7 and Parcel 37,

IT will collect headspace vapor samples from the well heads and analyze them for chlorinated

hydrocarbons using field methods to determine if significant quantities are present in the vapor

phase. Concentrations of chlorinated hydrocarbons, if present, will likely be disproportionately
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small compared to the concentrations of petroleum hydrocarbons, thus, IT fully expects that any

chlorinated hydrocarbons present will be fully cometabolized with the petroleum hydrocarbons

under the aerobic conditions that will exist during SVE operation. However, if field monitoring

indicates that significant quantities of chlorinated hydrocarbons are present and vinyl chloride is

extractable in the vapor phase, the secondary GAC vessel will be replaced with a vessel

containing layered zeolite in order to appropriately treat the waste stream. IT would consider

this an engineering change and costs to install layered zeolite have not been included in the

original cost estimate.

Liquids that have been removed from the vapor stream will be pumped to the liquid recovery and

treatment system. For each site, this system is comprised of product holding tanks, demulsifier

units, oil/water separators, and liquid-phase GAC units to further treat the extracted liquids.

Thereafter, the treated liquids will be stored, tested, and discharged to the sanitary sewer and
POTW.

3.3.1.1 VacuumBlower

The vacuum blower will be a positive displacement type, with a maximum capacity of 1,000 cfm

at 12-in Hg vacuum. The blower will be equipped with an explosion-proof motor and motor

controls and overload protection devices. The blower system will also consist of an air filter at

the inlet and a silencer at the outlet. The blower will be operated under automatic controls for

safety shutdown under emergency conditions, such as high vacuum level at blower suction inlet.

At Parcel 37 the blower will be located downstream of the liquid/vapor separators and GAC

vessels. At Site 7 the blower will be located downstream of the liquid/vapor separators and

upstream of the thermal/catalytic oxidizer.

3.3.1.2 Primaryand SecondaryLiquidNapor Separators

Liquid-vapor separation will be accomplished in the first two components in the aboveground

process train. The liquid/vapor separators will be used to remove entrained liquid (i.e.,

groundwater and free product) from the extracted vapor stream. Extracted vapor will pass

through two liquid/vapor separators and into the off-gas abatement unit located upstream

(Parcel 37) or downstream (Site 7) of the vacuum blower unit. Liquids that have been removed

from the vapor stream will be pumped to the liquid recovery and treatment system.

The primary liquid/vapor separator will be a vertical vessel with approximately 150 gallons of

liquid holding capacity between high and low levels. The secondary liquid/vapor separator is

similarly designed with a demister unit, pump and controls, but with smaller liquid batch

capacity of approximately 100 gallons. At high liquid level, the liquid transfer pumps will
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automatically begin pumping accumulated liquid to a 500-gallon receiving tank. The pumps will

automatically stop running when the liquid reaches the low level. A high-high level signal

reached in the separators will trigger shut down of the entire DVE system.

3.3.1.3 Vapor TreatmentUnit

At Parcel 37, GAC adsorption vessels will be used for emission abatement of up to 1,000 cfrn

extracted vapors. The GAC adsorption units will be operated in series and be placed at the

suction inlet of the blower unit. Each vessel will contain up to 5,500 pounds of virgin or

regenerated activated carbon for polishing vapor laden with petroleum hydrocarbons. Each

vessel will be constructed of carbon steel and designed for vacuum applications. The treated

off-gas will be discharged to the atmosphere through the downstream vacuum blower.

At Site 7, a thermal/catalytic oxidizer will be used for emission abatement of up to 1,000 cfm

extracted vapors. The thermal/catalytic oxidizer will be placed on the discharge side of the

blower unit. The treated off-gas from the thermal/catalytic oxidizer will be discharged to the

atmosphere.

Selected abatement measures at the two sites differ due to the difference in the volatility of

hydrocarbons at each site. Gasoline, the primary constituent at Site 7, is readily extractable

in the vapor phase, thereby requiring a high frequency of carbon replacement. O&M costs

associated with this abatement method are likely to be cost prohibitive. Use of a

thermal/catalytic oxidizer is a more cost-effective abatement measure, given the nature and

concentration of site contaminants. However, JP-5, the primary constituent at Site 37, is less

volatile (< 15 percent by mass), and GAC is more cost-effective.

3.3.2 Liquid Extraction and Treatment System

The liquid recovery and treatment systems will consist of a demulsifier system, a receiving tank,

an oil/water separator, a product holding tank, an equalization tank, primary and secondary dual

particulate filters, dual GAC beds, and a clean water holding tank.

Liquids that have been removed from the liquid/vapor separators will be pumped into a receiving

tank. A demulsification solution will be injected into the liquid stream prior to entering the

receiving tank. The liquids will be pumped from the receiving tank through an oil/water

separator into an equalization tank. Free product separated from the liquid stream by the

oil/water separator will gravity flow into the product holding tank. The water collected in the

equalization tank will be pumped through dual particulate filters, dual liquid-phase GAC vessels,

and into a clean water holding tank.
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3.3.2.1 Demu/sificationSystemReceiving Tank

Liquids recovered from the liquid/vapor separators will be pumped into a receiving tank where

the free-phase hydrocarbons and emulsions will be allowed to coalesce and separate from the

air- and water-phase by gravity. In the liquid transfer pipe from the liquid/vapor separators to

the receiving tank, a demulsifying agent will be injected into the liquid stream to reduce

emulsions. All liquids accumulated in the receiving tank will be pumped to the oil/water

separator.

The demulsification system will consist of a positive displacement-type injection pump and a

drum of demulsifier solution. The receiving tank will be a cross-linked polyethylene-type vessel

with a minimum of 500 gallons of liquid holding capacity between high and low levels. At high

liquid level, the liquid transfer pump will automatically begin pumping accumulated liquids to

the oil/water separator. The pump will automatically stop running when the liquid reaches the

low level. A high-high level signal reached in the receiving tank will trigger shut down of the

entire DVE system.

3.3.2.2 Off/WaterSeparatorand EqualizationTank

The oil/water separator will be used to separate free-phase petroleum hydrocarbons from the

liquid stream. The equalization tank will be used to capture any free-phase hydrocarbons not

removed by the oil/water separator. The free-phase hydrocarbons accumulated in the

equalization tank will be gravity drained by an operator to the product holding tank. Water in the

equalization tank will be automatically pumped from the bottom of the tank through parallel dual

particulate filters and dual liquid-phase GAC vessels in series to a clean water holding tank.

An oil/water separator capable of removing oil droplets 15 microns or greater in diameter from a

50 gpm liquid stream will be used. Phase-separated hydrocarbons recovered from the oil/water

separator will gravity flow into a 500-gallon product holding tank pending disposal. The product

holding tank will contain a high level switch which shuts down the DVE system when the tank is

full. A subcontractor licensed to transport and reclaim or dispose of petroleum hydrocarbons

will be retained to evacuate the product tank when it is near full. The equalization tank will be a

cross-linked, polyethylene-type tank with a minimum of 300 gallons of liquid holding capacity

between high and low levels. At high liquid level, the liquid transfer pump will automatically

begin pumping accumulated water through the particulate filters and water treatment system.

The pump will automatically stop running when the liquid reaches the low level. A high-high

level signal reached in the equalization tank will trigger shut down of the entire DVE system.
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3.3.Z3 Particulate Filters and GAC Treatment System

Dual particulate filters connected in series will be used to reduce sediment loading in the liquid-

phase GAC beds. The GAC adsorption vessels will be used for treatment of up to 50 gpm of

extracted liquids. Bag-type filters capable of removing particulates 10 microns or greater in

diameter from the 50-gpm liquid stream will be used. The filters will be operated in parallel and

be placed at the inlet to the GAC vessels. Spent particulate filters will be drummed and

chemically profiled. A subcontractor licensed to transport and dispose of contaminated filters

will be retained to transport and dispose of the filters.

The GAC adsorption units will be operated in series and placed at the discharge of the particulate

filter bank. Each vessel will contain up to 2,000 pounds of virgin or regenerated activated

carbon for polishing water laden with petroleum hydrocarbons. Each vessel will be constructed

of carbon steel and designed for pressure applications. The treated water from the GAC vessels

will be discharged into a 6,900-gallon, clean water holding tank pending discharge. The clean

water holding tank will contain a high-level switch, which shuts down the entire DVE system

when the tank is full. Spent GAC will be removed from the vessels, transported, and disposed of

by a licensed subcontractor.

3.4 TestParameters

During the pilot test construction and operation, samples will be collected from soil borings,

from well liquid and vapor streams, and from process liquid and vapor streams. Results of

sample analyses will be used to determine the extent and nature of subsurface contamination in

the test area and under pilot test operational conditions. A summary of sampling and analysis of

all anticipated process streams is presented in Table 5, "Sampling and Analysis Summary -

Site 7 and Parcel 37." The Sampling and Analysis Plan presents the locations and detailed

procedures for collecting and analyzing samples.

The following parameters associated with system design and operations will be determined or

verified from the pilot test:

• The vapor extraction radius of influence of the DVE well(s) under various vacuum
conditions

• The vapor extraction rates and concentrations under various vacuum conditions
applied at the test well

• Free product and groundwater removal rates under various vacuum conditions
applied at the test well

• The vapor and liquid extraction rates at various depths of the extraction tube under
various operating vacuum conditions applied at the test well
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Data collection procedures and application of the key parameters listed above for full-scale

system design are described in detail in Section 4.0. Results of the pilot test will be documented

in the Pilot Test Report described in Section 6.0.
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4.0 Field Implementation of Dual Vacuum Extraction Pilot Test

Field activities to be implemented as part of the pilot test include the following:

• Site setup

• Piezometer installation and monitoring
• Collection trench installation

• Construction and checkout of aboveground extraction system
• Baseline field measurement
• Dual vacuum extraction tests

• Waste handling and demobilization

Each of the aforementioned tasks is further described in the following subsections.

4.1 SiteSetup
Prior to any field activities, photographs will be taken to note the pre-existing site conditions and

be submitted to the Navy.

The major task of site setup will be identifying the piezometer locations, installation of the pilot

test collection trench, and setting up the DVE equipment and materials staging areas. Other

zones, such as contaminant reduction areas, will also be constructed as deemed appropriate.

Further details of site health and safety requirements and procedures as well as zone delineation

are provided in the Site Health and Safety Plan.

The process equipment staging areas are shown in Figure 14, "Proposed Piping Network Layout

- Site 7," and Figure 15, "Proposed Piping Network Layout - Parcel 37." They have been

selected to minimize excessive pipe and hose runs between the test wells and the aboveground

extraction equipment. Equipment will be placed within an impervious membrane-lined, bermed

containment area. The test and equipment staging areas will be delineated in the field with

barricades and/or warning tapes.

4.2 FreeProductDelineation,Sampling,andCharacterization
Prior to the installation of the DVE systems, pre-installation data will be collected to assist in the

determination of system dimensions, to establish a baseline volume of contaminated media, and

to determine initial chemistry of the free product. Pre-installation data will be collected at both

DVE system locations (Site 7 and Parcel 37) through the installation of driven well points. The

well points will be used to measure the extent of free product by direct measurement and by
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sampling of fi'ee product and groundwater tbr chemical fingerprinting. The installation of the

DVE system may be modified according to the results of the pre-installation investigation. The

system performance will be evaluated using the data collected during the initial sampling.

Piezonleters will be installed to refine the extent of tTee product at each site. Sampling

conducted to date provides evidence to infer the distribution of free product at each site, but

refinement of the extraction trench design requires the detailed definition of the current free

product distribution. Approximately 30 temporary direct-push well piezometer points

(piezometers) will be installed using GeoProbe TM drive sampler (or equivalent) to depths of up to

10 feet. The well points will be constructed of slotted stainless or carbon steel (2 inches) or PVC

pipe (1 inch), with screen installed across and into the water table. Preliminary estimates are lbr

installation of screens between 1 and 5 feet bgs for the stainless steel and between 2 and 10 feet
for the PVC.

4.2.1 Piezometer Placement Strategy

Drive points will determine the current extent of the free product prior to the installation of the

horizontal extraction trenches. Approximately 15 locations are proposed for Parcel 37 and Site 7

(30 total). The drive points will be installed in stages in step-out fashion. The first stage drive

points will target the areas at the center of each suspected free product area. The placement of

the second and third stage drive points will be directed by the result of the preceding drive point

stage. The basic strategy will be to "step-out" where free product is observed, and to "step-in" if

free product is not observed. The first stage piezometer points at each location will be allowed to

equilibrate for 24 hours (if possible), and free product measurements will be taken prior to

stepping out to the second and third stage drive points. The placement strategy will be reviewed

and field changes will be documented at the completion of each drive stage.

Drive points at Parcel 37 will focus on the areas of high petroleum concentrations as detected by

SCAPS investigation at the center of the former fuel distribution islands and at the northeast

corner of Hangar 20. Site 7 drive points will be concentrated in the area surrounding the fuel
distribution island and the former tank locations.

The vertical placement of piezometer screens will be directed by examination of lithologic data

collected during previous investigations and lithologic data from four proposed Geoprobe type

soil cores (per site) that will be collected at select locations within the area of impact. Using

direct-push technology, continuous soil cores will be collected from grade to a depth of

approximately 5 feet below the water table. The soil cores will be examined in the field by an IT

geologist and the lithology logged. Additionally the soil cores will be field screened by
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perlbrming a "'shake test" to determine if a significant mass of separate phase hydrocarbons is

present. A "'shake test" will be pertbrmed on each one-lbot section of core. The test will involve

placing a portion of soil ti'om each one-Ibm core section into a glass jar partially filled with

water, covering the jar with a lid, rigorously shaking the jar, allowing the jar to sit undisturbed,

and then making visual observations about the presence or lack of a sheen or separate phase

hydrocarbons.

4.2.2 PiezometerInstallationandConstruction

The drive piezometers will be constructed using l-inch PVC (l 0 slot), a solid upper section, and

a threaded screw cap. A nonlocking threaded cap or an expandable locking end-cap will form

the surface completion tbr the GeoProbe TM. The piezometer will be screened across the water

table with blank casing extending from the surface to approximately 3 feet bgs. The actual depth

of the surfS.ce casing bgs will be determined by soil characteristics and water table depth. The

screen shall be placed to provide maximum open screen area above and below the static water

table in order to span fluctuations in the potentiometric surface. The maximum depth of the

screen interval is expected to be 10 feet bgs.

4.2.3 ProductMeasurementandSampling
Once installed, the piezometers will be capped and allowed to equilibrate a minimum of 24 hours

prior to sampling and ti'ee product measurement. These measurements will be made with a

5/8-inch-diameter interlace probe and visually confirmed using a disposable bailer. Sampling of

free product (or contaminated groundwater) will be accomplished with a bailer.

A sample of free product will be collected from Site 7 and Parcel 37 (one fi'om each site).

Hydrocarbon fingerprinting will include the analysis of typical constituents included in

U.S. Environmental Protection Agency (EPA) Method 8015 (Modified) for quantification as

gasoline, as diesel, and as motor oil, and the determination of distinct indicator compounds as

specified by the fingerprinting laboratory. At the two locations that are sampled for free product,

grab samples of groundwater will be collected from the drive piezometers and will be analyzed

for volatiles using EPA Method 8260.

4.3 PiezometerDrilling Methodsand Procedures

All borehole locations will be cleared for possible underground utility interference prior to

drilling. Due diligence will be exercised by reviewing existing utility drawings and conducting

geophysical surveys as necessary. IT will notify USA at least 48 hours prior to initiation of

drilling activities to mark utility locations. The drive points may be relocated to avoid any

surface or subsurface structures or former pipeline trench backfill that may cause channeling.
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All drive piezometers will be drilled using a track-mounted drill or GeoProbe TM rig equipped

with sufficient vertical drive power to drive points to a mininmm of 10 ft bgs. Equipment will be

inspected to ensure good operating condition. The drill rig will be fi'ee fl'om leaks of tilel,

hydraulic fluid, or oil. As all additional precaution during drilling and well development, plastic

sheeting will be laid down around the working locations to contain potential spills and leaks.

With the exception of potable water, no other fluids will be introduced during drilling. Grease

and oil will not be allowed on any drilling rods or equipment. If necessary, Teflon TM tape or

vegetable oil will be allowed on threads or joints of&ill pipe or rods and its use will be

documented in tile field log.

A temporary decontamination pad will be constructed at the site. All drilling equipment,

including the drill rig, rods, casing, bits, samplers, and tools will be decontaminated prior to use

on site and prior to leaving the site.

The piezometers will be driven using a hollow conductor drive casing with a sacrificial tip. The

conductor drive casing will be driven to total depth with the piezometer assembly nested inside

the conductor pipe. The conductor will subsequently be removed, leaving the sacrificial drive tip

and the piezometer in place. The open annulus of the driven hole will be backfilled with

bentonite or suitable seal material to prevent connection of the borehole annulus with the open

atmosphere. The drive piezometer will be constructed to prevent the introduction of annular

sealing material into the screened interval.

The distribution of free product at each site will ultimately determine the extraction trench

configuration. Figures 11 and 12 illustrate the preliminary layout of collection trenches at Site 7

and Parcel 37, respectively. The pilot test systems for each site will consist of three horizontal

collection trenches with vertical DVE accumulation sumps placed at the core of any delineated

free-product plume.

4.4 TidalInfluence Survey

Historical data indicate that there is no tidal influence at Site 7 (Tetra Tech EMI, 1997). In order

to ascertain whether there is any influence at Parcel 37, IT will install pressure transducers

equipped with loggers in up to three site piezometers for a period of 1 to 2 weeks to monitor

water levels at the site. The pressure transducers will be calibrated so that data is recorded as

feet of water so that if any tidal influence is observed, the magnitude of fluctuations due to tidal

influence can be determined.
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4.5 Collection TrenchInstallation

As described above, the configuration of the trench system will be determined by the distribution

of fi'ee product at the site. In general, the collection trench system will consist of parallel

trenches excavated to approximately 3 feet bgs. Within the trenches, horizontal collection pipes

will be comprised of 4-inch-diameter, 0.02-inch slotted PVC well screen in line with vertical

DVE accumulation sumps, as presented in Figure 13, "_DVE Accumulation Sump for Non-Tidal

Use." The horizontal piping will be placed so that the low intake area of the horizontal collection

screen is located at or just above the mean high tide elevation, as determined by on a review of

water level data from the piezometers and the results of the tidal influence study. The width of

the trench may need to be expanded if soil conditions warrant in order to achieve the desired

depth. Excavated soil will be temporarily stockpiled on plastic sheeting adjacent to the trenches
for later use as backfill.

Once the trench has been excavated to the desired depth, the horizontal piping and vertical

accumulation sumps will be assembled within the trench. As described above, the piping will be

placed at the depth so that the low intake area of the horizontal collection screen is located at or

just above the mean high tide elevation and centered horizontally within the trench. After

installation of the piping, the excavated soil will be used to backfill the trench to grade. A

20-foot wide plastic liner will be installed at the top of the backfilled trench and sealed around

the vertical accumulation sump riser pipes. Once the each of the excavation trenches has been

completed an area-wide liner will be installed at each site and covered with imported sand to

permit vehicle traffic. The liners will be used to reduce the short-circuiting of air flow from the

ground surface. If, based on pilot test results, the liners are not sufficient to prevent such short-

circuiting, alternative methods, including covering the area with asphalt, will be considered.

4.6 SystemConstruction

After setting up the work areas, the pilot test equipment will be assembled in an approximately

50-foot by 50-foot level staging area. Piping and hoses will be connected from the collection

trenches to the blower skid unit, within the vapor-phase treatment system, and within the

liquid-phase treatment system. Temporary aboveground electrical lines will supply power to the

unit and all equipment will be grounded.
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4.7 Pre-OperationalCheckout

Upon completion of the installation, pre-operational checkout and testing will be conducted.

Pre-operational testing will involve:

• Turning on the blower momentarily a few times to check for correctness of motor
rotation and piping connection (i.e., blower inlet and outlet are properly connected)

• Inspecting any vacuum or presstlre leak in the extraction system

• Inspecting electrical power and control wiring connections between equipment and
control panels

• Resetting or readjusting all pressure and vacuum gauges to zero readings as needed

4.8 BaselineField Measurement

Prior to actual field testing, several baseline measurements will be conducted in each piezometer.

These measurements include the following:

• Depth to free product and free product thickness using an oil/water interface level
probe

• Depth to groundwater

After the depth to groundwater and free product is measured, the two-inch extraction tube will

be placed inside the test DVE collection trench-accumulation sumps 6 inches below the liquid

surface. This will be the initial position of the inner extraction tube ibr the first vacuum testing.

Field instruments requiring calibration will be calibrated prior to their uses each day. Calibration

and operating procedures will be in accordance with IT's standard operating procedures (SOPs)

as well as manufacturers' recommendations where appropriate. All baseline measurement

readings will be recorded on field data sheets.

4.9 Dual VacuumExtractionTesting

Dual vacuum extraction testing will be the main activity of the pilot test. The test program will

consist of two parts: a maximum vacuum test and a step vacuum test. The maximum vacuum

test will be conducted first, followed by the step vacuum test at 25, 50, 75, and 100 percent of the

maximum vacuum, unless the maximum is less than 4-inch Hg vacuum, in which case step

testing would be conducted at 35 percent and 70 percent.

In addition to running at different vacuum levels, positioning of extraction tubes will be tested.

This testing will consist of orienting each of the tubes at one position 6 inches below and

1-to-2 feet above the product/water surface inside the sumps. The positions will be measured
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from the bottom of the V-notch tube or slots of the floating tube to the water or free product

surface. Tile test depths may be adjusted based on the actual site conditions encountered.

4.10 Evaluationof Dual VacuumExtractionSystemTestResults

Dual vacuum extraction pilot test results will be evaluated ikn" applicability of tile

DVE teclmology to the site conditions. Subsequently. the data will be used tbr developing

design parameters for the full-scale system. The analytical results and their interpretation and

implications lbr lilll-scale design will be presented in a pilot test report. The pilot test report is

described in Section 6.0.

4.11 AnticipatedFull-ScaleConstruction,Operation,and Closure

Upon completion of the pilot test and full-scale design and construction, any resultant

remediation systems installed for Site 7 and Parcel 37 will be operated for a period of 3 months

for purposes of removing any remaining free product. Confirmation of adequate cleanup will be

demonstrated by monthly monitoring tbr free product reduction over the 3-month operating

period. Long-term monitoring has not been assumed following thll-scale operation.

Preparation of a closure report documenting successful removal of free product petroleum

hydrocarbon will take place during a 6-week period following the 3-month full-scale operation.

Upon regulatory concurrence, the horizontal wells and piezometers will be removed, and the site

will be restored during the process of demobilization that follows.
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5.0 Demobilization and Waste Handling

Upon completion of the pilot test, all non-expendable equipment and material in contact with site

contaminants, such as skid units, tanks, hoses, and pipes, will be decontaminated in the

equipment decontamination area. The following probable waste streams will be generated

during this pilot test:

• Contaminated personal protective equipment (PPE)

• Soil from piezometer and collection trench cuttings
• Piezometer development water

• Extracted TPH-contaminated vapor
• Extracted TPH-contaminated groundwater

• Extracted free product

• Spent particulate filters
• Accumulated sludge in oil/water separator and tanks

• Spent carbon

5.1 PreliminaryInformation

Waste management milestones and preliminary probable characterization is presented in the

following sections. The preliminary waste information is summarized in Table 4, "Preliminary
Waste Information."

5.2 Procurement

The Transportation and Disposal (T&D) Coordinator will establish preliminary waste quantities,

characterizations, transportation methods, and disposal methods. The T&D Coordinator will

then prepare and submit purchase requisitions, including written T&D subcontractor scopes of

work and recommended bidders lists (Federal Acquisition Regulations [FAR] 13.101 through

13.106-3).

The IT T&D Coordinator will technically evaluate all T&D subcontractor submittals and

recommend selection of the most responsive, qualified, and cost-effective permitted

T&D subcontractors (FAR 13.106-2).

Possible disposal and recycle facilities include but are not limited to the following:

• Altamont Landfill & Recycling Facility, Livermore, California (for Class II
landfill)

• Chemical Waste Management, Kettleman City, California (for Class I landfill)
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• ECDC Environmental, East Carbon, Utah (for out-of-state non-Resource
Conservation and Recovery Act [RCRA])

• Forward Landfill, Manteca, California (for Class II landfill)

• Romic Environmental Technologies, East Pale Alto, California (for redistillation or
fuels blending)

• Safety Kleen (Lokern), Buttonwillow, California (for Class I landfill)

• Seaport Environmental, Redwood City, California (for wastewater treatment
followed by discharge)

• TPS Technologies, Richmond, California (for thermal desorption)

5.3 WasteAccumulationand Storage

To the extent possible, IT will store containerized waste in liquid storage tanks, roll-off bins,

and drums. For bulk waste, IT will construct containment areas for temporary wastes storage

(22 CCR 66262.34[a]). Containment areas for containerized-waste liquids and for

containerized-waste solids will consist of a high-density polyethylene (HDPE) underlain-liner

that has a two-foot berm around its perimeter (22 CCR 66264 Subpart I, 22 CCR 66265

Subpart I). Waste will not accumulate on site in excess of 90 days (40 CFR 262.34[a],

22 CCR 66262.34[a]).

IT will assign unique ID numbers to waste containers and affix waste labels to waste containers

and posts adjacent to stockpiles upon the first day of accumulation (22 CCR 66262.34[a][2],

22 CCR 66262.34[a][3], 40 CFR 264 Subpart I, 40 CFR 265 Subpart I). Each waste label will

display the waste generator's name, the waste generator's address, the first date of accumulation,

the waste ID number, and the characterization of the waste.

IT will prepare a waste inventory spreadsheet that will include each waste description, unique

container type and ID number, quantity, accumulation method, and first date of accumulation

(e.g., Sludge, Bin #DB9999, 15 cubic yards (cy), Bulk, 7/15/99). IT will update the waste

inventory spreadsheet weekly.

5.4 SamplingandAnalyses

An IT Field Technician will obtain statistically representative samples of each waste in

accordance with the procedures provided in EPA Publication SW-846 (40 CFR Appendices I

through III to Part 261, "Representative Sampling Methods"). The Project Chemist or

Field Technician will write an associated waste description of each sample (as presented in

Table 4) in the description section of each waste sample's chain-of-custody (COC) document.
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The Project Chemist or Field Technician will ship waste samples in accordance with the

International Air Transport Association (IATA) Dangerous Goods Regulations, 41 st Edition,

effective January 1, 2000. The subcontracted laboratory will analyze each waste sample. The

laboratory or the Field Technician will provide photocopies of the analytical results of each

waste to the T&D Coordinator at least ten calendar days prior to scheduled off-site waste

shipment. A summary of sampling and analysis of all anticipated waste streams treated on site

or treated and disposed of off site is presented in Table 5, "Sampling and Analysis Summary."

5.5 WasteCharacterization

The T&D Coordinator will review the analytical results of each waste and determine the

applicability of the Department of Toxic Substances Control (DTSC) California Hazardous

Waste Control Law (HWCL) Regulations (22 CCR 66261), EPA RCRA Regulations

(40 CFR 261), and DOT Hazardous Materials Transportation Act (HMTA) Regulations

(40 CFR 173). In the event that the regulations become effective, these regulations will

retroactively apply to the initial date of accumulation (22 CCR 66262.34[a][2]).

In the event that a waste's analytical results warrant changes to the waste's preliminary

characterization, IT will modify this plan and the T&D subcontractors' purchase orders.

5.6 WasteProfiling

The T&D Coordinator will first determine if the Navy possesses any preexisting waste profile

documents on file with the T&D subcontractors specifically for the Site 7 or Parcel 37 facility

wastes. In the event that the T&D subcontractors possess preexisting waste profiles, the

T&D Coordinator will forward the waste's analytical results to the T&D subcontractors and

update (amend) the pre-existing waste profiles. In the event that the T&D subcontractors do

not have pre-existing waste profiles, the T&D Coordinator will prepare new waste profile

documents. The necessary profile documents are presented in Table 4.

The T&D Coordinator will submit the amended and/or new waste profile documents to the

Navy, the waste generator, for review and generator "wet-ink" signature certification. After

obtaining generator "wet-ink" signature certifications, the T&D Coordinator will submit the

waste profile documents to the T&D subcontractors.

The T&D subcontractors will review the waste profile documents to ensure compliance with

T&D technologies, procedures, logistics, and permits. Upon waste acceptance approval, the

T&D subcontractors will provide to the T&D Coordinator one written waste acceptance letter for
each waste.
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After receipt of the waste acceptance letters, IT will schedule off-site transportation for wastes

requiring off-site disposal.

5.7 ShipmentPreparation

IT will first obtain all T&D subcontractors' requirements and restrictions written for waste

quantity, schedule, package and cargo securement, equipment, and personnel. For example, each

vehicle will restrict a waste shipment's net-cargo weight (e.g., 80,000-pound gross-weight

maximum). If shipping waste drums, IT or the T&D subcontractors will secure all waste

container shipments using standard 2- by 4-inch wooden beam triangulated blocking-bracing

practices. IT or the T&D subcontractors will secure all dump truck or roll-off bin truck

shipments using standard HDPE-lining practices and standard leveling-tarping-cording practices.

IT will ensure that all waste cargoes are protected from weather and vandalism.

IT will provide and affix all DOT-required labels and placards to waste containers and/or

T&D subcontractor vehicles (22 CCR 66262.31 through 66262.33; 49 CFR 172.300 through

172.450). These labels and placards are described in Table 4.

5.8 Manifesting

The IT T&D Coordinator will prepare waste manifest packages (22 CCR 66262.20 through

66262.23; 22 CCR Appendix to Part 66262; 49 CFR 172.200 through 172.205) using

IT Corporation's ManagelT rM software. Uniform hazardous waste manifests will describe

hazardous wastes, and nonhazardous waste manifests will describe nonhazardous wastes.

The T&D Coordinator will submit the manifest packages to the waste generator for review and

generator "wet-ink" custody-signature certification (22 CCR 66262.30[a][1]). After obtaining

generator "wet-ink" custody-signature certifications, the T&D Coordinator will submit the

manifest packages to the representatives of the first transporter for transporter "wet-ink"

custody-signature (22 CCR 66262.30[a][2]). The T&D Coordinator will remove two original

copies of each manifest package (22 CCR 66262.40[a]) and make two photocopies of each

manifest package. The T&D Coordinator will provide one of the original copies to the waste

generator, submit one of the original copies to California DTSC, and keep one of the photocopies

for inclusion in the IT Final Report.

Each transporter will obtain a "wet-ink" custody-signature from a representative of the

subsequent transporter. The final transporter will obtain a "wet-ink" custody-signature from a

representative of the disposal/recycle facility.
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The disposal/recycle facility will submit original copies of fully-executed "wet-ink"

custody-signed manifests and certificates of disposal (CDs) to the waste generator

(22 CCR 66262.40 Y through 66262.43) and submit photocopies of fully-executed manifests

and CDs to the T&D Coordinator for inclusion in the IT final report. Manifest will be completed

in conformance with regulations found in 40 CFR 263, 22 CCR 66263, and 49 CFR 171 for

proper shipping name, HW classification, ID number, and packaging group. The IT T&D

coordinators are fully trained per HM 181/126f to identify hazardous wastes and properly

complete the necessary shipping documents to transport and dispose of hazardous wastes.
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6.0 Dual VacuumExtractionPilot TestReportand ClosureReport

Pilot test findings will be summarized in a test report. The test report will include a brief

description of field activities, a summary of chemical data, data reduction and analysis,

discussion and interpretation of results, conclusions and full-scale design basis criteria.

Following full-scale design, construction, and a 3-month operating period, all free product will

be assumed to be removed. With concurrence of regulatory authorities, closure activities will be

documented in a closure report. Demobilization of equipment and personnel will follow, as

described in Section 5.0.
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Table 1

Project Schedule

Activity Parcel37 Site7

A. PreconstructionActivities Weeks1-23 Weeks1-23

• Engineering Weeks1-4 Weeks1-4

- WellDesign Weeks1-3 Weeks1-3

- CollectionPiping Weeks2-3 Weeks2-3

- ProcessEquipment Weeks3-4 Weeks3-4

• WorkPlanPreparation Weeks4-8 Weeks4-8

- SamplingandAnalysisPlan Weeks6-8 Weeks6-8

- HealthandSafetyPlan Weeks6-8 Weeks6-8

- QualityAssurancePlan Weeks6-8 Weeks6-8

• WorkPlanRevision/Approval Weeks8-14 Weeks8-14

• Permitting Weeks14-22 Weeks14-22

- UtilityClearance Weeks14-18 Weeks14-18

- ConstructionPermits Weeks14-20 Weeks14-20

- Drilling Weeks14-20 Weeks14-20

- AirQuality Weeks14-22 Weeks14-22

- WaterQuality Weeks14-22 Weeks14-22

• NavyNoticetoProceed Weeks22-23 Weeks22-23

B. Procurement Weeks23-28 Weeks23-28

• SitePreparation Weeks23-25 Weeks23-25

• LaboratoryServices Weeks23-25 Weeks23-25

• Drilling Weeks23-27 Weeks23-27

• ProcessEquipment Weeks23-24 Weeks23-33

• Electrical/Controls Weeks25-28 Weeks25-28

• Civil/Structural Weeks25-28 Weeks25-28

• WasteHandling Weeks25-26 Weeks25-26

C. FieldActivities(Construction/Testing/Operations) Weeks28-93 Weeks28-93

• Kick-offMeeting Week26 Week26

• ContaminantDelineation(PhaseI) Weeks26-37 Weeks26-37

- Mobilization Week26 Week26

- UtilityClearance/Survey Weeks26-28 Weeks26-28
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Table I (continued)

Project Schedule

Activity I Parcel 37 I Site7

Co FieldActivities(Construction/Testing/Operations)(Continued)

- Drill/Install/DevelopPiezometers Weeks27-29 Weeks29-31

- PiezometerSampling/Analysis Weeks31-33 Weeks33-35

- Letter Reportof ContainmentDistribution Weeks34-37 Weeks36-37

• DVEPi_otTest(Phasell) Weeks37-58 Weeks38-59

- Mobilization Week37 Week38

- InstallHorizontalWells(CollectionTrenches-- Weeks37-38 Weeks38-39
Include Liners for Capping) (3)

- WasteHandling(ExcavatedMaterials) Weeks39-41 Weeks39-41

- InstallCollectionNG Pipelines Week39 Week40

- InstallProcessEquipmentFoundation Weeks38-42 Weeks38-42

- InstallProcessEquipment Weeks43-45 Weeks44-46

- InstallProcessEquipmentBuilding Weeks45-46 Weeks45-47

- InstallElectrical/ControlsSystem Weeks45-47 Weeks46-48

- DVEStart-upandCheck-out Week48 Week49

- ConductDVEPilotTest Weeks48-52 Weeks49-53

- PrepareandSubmitPilotTestReport Weeks53-56 Weeks53-56

- PilotReportReview/Approvalfor FullScale Weeks57-58 Weeks58-59

• Full-ScaleDesign/Construction/Operations(PhaseIll) Weeks58-77 Weeks58-78

- AdditionalEngineering/Survey Weeks58-60 Weeks58-60

- Mobilization Week60 Week60

- Install/DevelopAdditionalPiezometers Week61 Week62

- InstallHorizontalWells(Trenches)(Include Weeks61-64 Weeks62-65
Liners for Cap)

- RoutineOperations(3monthsoperations) Weeks65-77 Weeks66-78

- Confirmationof Cleanup (Monthly Sampling) Weeks 69, 73, 77 Weeks 70,74, 78

• Closure(PhaseIV) Weeks78-93 Weeks78-93

- PrepareClosureReport Weeks78-84 Weeks78-84
(without Long-Term Monitoring)

- ApprovalfromRegulators Weeks84-88 Weeks84-88

- PlugandAbandonWells Weeks88-89 Weeks89-90

- RestoreSite Weeks90-92 Weeks90-92

- Demobilization Week93 Week93
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Table 2

Major Equipment for Dual Vacuum Extraction Field Pilot Test, Site 7

Equipment Capacity/Size Physical Description/OperatingCharacteristics

VacuumBlower 1,000cfmat12inchesHg 75HPpositivedisplacementtype,equippedwithinlet
(maximum) particulatefilter,outletsilencer,explosionproofmotorwith

motor control and protection devices (such as high motor
temperatureshutdown);usedfordualphaseextraction

Primary&Secondary 250gallonswithanapproximately Carbonsteel;operatedathighandlowlevelforliquid
LiquidNapor 150gallonliquidholdingcapacity pumpout;entiresystemshutdownathigh-highliquidlevelin
Separators thevessel;usedforliquidandvaporseparation
ThermalOxidation 1,000cfm Catalyticreadythermaloxidationsystem;oxidizethesoil
Unit vaporusingpropaneasa supplementalfuel;usedforvapor

stream abatement

LiquidTransferPumps 40gpm 3 HP,centrifugaltype,atmaximumdischargepressureof
50psig

DemulsifierPump Adjustableflowrate< 1gpm Electricalorwaterturbinepowered
ReceivingTank 500gallons Carbonsteeltype;closedtop;operatedathighandlow

levelforliquidpumpout;entiresystemshutdownathigh-
highliquidlevelinthetank;usedtoallowthefree-phase
hydrocarbonsandemulsionstocoalesceandseparatefrom
the air- and water-phase by gravity

Oil/WaterSeparator 300gallons 50gpmcapacity;capableofremoving15micronsor
greater in diameter oil droplets; operated at high and low
levelforliquidpumpout;entiresystemshutdownathigh-
highliquidlevelinvessel;usedforfreeproductandwater
separation

ProductHoldingTank 500gallons Carbonsteeltype;500gallonminimumcapacity;entire
systemshutdownathighliquidlevelinthetank;usedto
holdrecoveredfreeproductpendingdisposal

EqualizationTank 300gallons Carbonsteeltype;closedtop;operatedathighandlow
levelforwaterpumpout;entiresystemshutdownathigh-
highliquidlevelinthetank;usedtocaptureanyfree-phase
hydrocarbonsnotremovedbytheoil/waterseparator

ParticulateFilters 50gpm(total) Vesselsarepressurerated(150psimax.);160gpm
capacity;bagtypefilters;unitsoperatedinparallel;usedto
removeparticulates10micronsorgreaterindiameter

Liquid-PhaseGranular 50gpm(total) 50gpmcapacity;vesselsarepressurerated(75psigmax.);
ActivatedCarbon containingapproximately2,000poundsofactivatedcarbon;
(GAC)Units unitsoperatedinparallel;usedforabatementofextracted

water

CleanWaterHolding 6,900gallons Polyethylenetype;6,900gallonholdingcapacity;closed
Tank top;entiresystemshutdownathighliquidlevelintank;

used to hold treated (clean) water pending disposal

cfmdenotescubicfeet_erminute.

gpmdenotesgallon(s)perminute.
Hgdenotesmercury.
HPdenoteshorsepower.
psigdenotespound(s)persquareinchgauge.
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Table 3

Major Equipment for Dual Vacuum Extraction Field Pilot Test, Parcel 37

Equipment Capacity/Size Physical Description/Operating Characteristics

VacuumBlower 1,000cfmat 12inchesHg 75 HPpositivedisplacementtype,equippedwithinlet
(maximum) particulatefilter,outletsilencer,explosionproofmotorwith

motor control and protection devices (such as high motor
temperatureshutdown);usedfordualphaseextraction

Primary& Secondary 250gallonswithanapproximately Carbonsteel;operatedathighandlowlevelfor liquid
LiquidNapor 150gallonliquidholdingcapacity pumpout;entiresystemshutdownathigh-highliquidlevelin
Separators thevessel;usedforliquidandvaporseparation

Vapor-PhaseGranular 1,000cfm Vesselsare vacuumrated;containingapproximately5,000
ActivatedCarbon poundsof activatedcarbon;unitsoperatedin parallel;used
(GAC)Units forabatementofrecoveredvaporstream

LiquidTransfer Pumps 40 gpm 3 HP, centrifugal type, at maximum discharge pressure of
50 psig

Demulsifier Pump Adjustable flow rate < 1 gpm Electrical or water turbine powered

ReceivingTank 500gallons Carbonsteeltype;closedtop;operatedat highand low
level for liquid pumpout; entire system shutdown at high-
high liquidlevelin thetank;usedtoallowthe free-phase
hydrocarbons and emulsions to coalesce and separate from
the air- and water-phase by gravity

Oil/WaterSeparator 300gallons 50 gpmcapacity;capableof removing15 micronsor
greater in diameter oil droplets; operated at high and low
level for liquidpumpout;entiresystemshutdownathigh-
high liquid level in vessel; used for free product and water
separation

Product Holding Tank 500 gallons Carbon steel type; 500 gallon minimum capacity; entire
systemshutdownat high liquidlevel in thetank; usedto
holdrecoveredfree productpendingdisposal

EqualizationTank 300 gallons Carbon steel type; closed top; operated at high and low
levelfor waterpumpout;entiresystemshutdownathigh-
high liquid level in the tank; used to capture any free-phase
hydrocarbonsnotremovedby the oil/waterseparator

ParticulateFilters 50gpm (total) Vesselsarepressurerated(150psimax.); 160gpm
capacity; bag type filters; units operated in parallel; used to
removeparticulates10micronsorgreaterin diameter

Liquid-PhaseGranular 50gpm (total) 50gpm capacity;vesselsare pressurerated (75psig max.);
ActivatedCarbon containingapproximately2,000 poundsof activatedcarbon;
(GAC)Units unitsoperatedinparallel;usedfor abatementofextracted

water

CleanWaterHolding 6,900gallons Polyethylenetype; 6,900gallonholdingcapacity;closed
Tank top; entiresystemshutdownat highliquidlevelin tank;

usedtoholdtreated(clean)waterpendingdisposal
cfmdenotescubicfeetperminute
gpmdenotesgallon(s)perminute
Figdenotesmercury
lip denoteshorsepower
psigdenotespound(s)persquareinchgauge
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Table 4

Preliminary Waste Information 1

Waste Description Accumulation Methods 2 Preliminary Characterizations 3 Profiles & Manifests 4 Labels & Placards_ Transportation Methods Disposal/Recycle Methods

Soilfrom piezometerandcollection Sift-proof,HDPE-linodroll-offbin Nonhazardouswastesolid,notDOT Profilepackage;and Nonhazardouswaste labels; Sift-proofroll-offbinon vantruck DirectCaliforniaClassII landfill

trenchcuttings containers regulated;or Nonhazardouswastemanifest Californiahazardouswastelabels;and (ifnonhazardous)
Californianon-RCRA-hazardouswaste; DirectCaliforniaClassIlandfill

Californiahazardouswastemanifest Class9, UN3077labelsandplacards (if not RCRA-regulated);or
DOT Class9, UN3077,HAZMAT(most and LDR package (mostprobable);or
probable);or StabilizationfollowedbyClassIlandfill
RCRA-hazardouswaste;DOTClass3, Class3, UN1863labelsandplacards (if RCRA-regulatedfor heavymetals);
UN1863,HAZMAT or

Class I destructive incineration
(if RCRA-regulated for benzene)

Rinse water and extracted waste Liquid storage tanks; or Not regulated by EPA or DTSC; Not Profile package and nonhazardous Nonhazardous waste labels Vacuum tanker truck Redistillation followed by carbon
desorption and nonhazardous

waterS UN1A2open-headdrums regulatedbyDOT(mostprobable) wastecertfication;and Stakebedorvantruck CaliforniaClassIIdisposal
Nonhazardouswastemanifestpackage (ifpackagedindrums)

Petroleumproduct Liquidstoragetankor Non-RCRA-hazardouswaste;not Profilepackage;and Californiahazardouswastelabel Vacuumtankertruck Fuelsblending
(notanticipatedbutincludedherefor regulatedbyDOT
completeness) UN1A2open-headdrums Californiahazardouswastemanifest Class3,UN1863labelsandplacards Stakebedor vantruck

RCRA-hazardouswaste; DOTClass 3, and LDR package Nonhazardouswaste labels (if packagedin drums)
UN1993 Nonhazardouswastemanifest
Nonhazardous waste liquid

Spentcarbon UN1A2open-headdrum Californianon-RCRA-hazardouswaste; Profilepackage Californiahazardouswastelabel Stakebedorvantruck Regeneration
not regulated by DOT California hazardous waste manifest

and LDR package

PPE(donot co-minglewithsoil) UN13Hsuper-sacks;or Nonhazardouswastesolid Profilepackage Nonhazardouslabels Stakebedor vantruck DirectCaliforniaClassI landfill
(if nonpumpable and packaged in (if not RCRA-regulated)

UN1A2 open-head drums California non-RCRA hazardous waste; Nonhazardous waste manifest California hazardous wastelabels drums)
Stabilization followed by Class I landfill

NotregulatedbyDOT Californiahazardouswastemanifest (ifRCRA-regulatedforheavymetals);
andLDRpackage or

Class I destructive incineration
(if RCRA-regulated for benzene)

SpentParticulateBag Filters UN1A2open-headdrums Nonhazardouswastesolid Profilepackage Nonhazardouslabels Stake bedor vantruck DirectCaliforniaClass II landfill
(if nonpumpable and packaged in (if nonhazardous)
drums)

1 Informationpresentedin Table4waspreparedbasedoninformationprovidedintheSamplingandAnalysisPlan.
2 WrittenaccumulationproceduresarepresentedinSection5.3.
3 WrittencharacterizationproceduresarepresentedinSection5.5.
4 WrittenprofilingandmanifestingproceduresarepresentedinSections5.6and5.8,respectively.
5 WrittenshipmentpreparationproceduresarepresentedinSection5.7.
6 Wastewatermaybedisposedof attheon-sitetreatmentplant.
7 DOTdenotesDepartmentof Transportation.
8 DTSCdenotesDepartmentof ToxicSubstanceControl.
9 EPAdenotesU.S.EnvironmentalProtectionAgency.
10 HAZMATdenoteshazardousmaterials.
11 HDPEdenoteshigh-densitypolyethylene.
12 LDR denotes land disposal restriction.
13 RCRAdenotesResourceConservationandRecoveryAct.
14 UN denotes United Nations.
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Table 5

Sampling and Analysis Summary---Site 7 and Parcel 37

Number of Number of QC
SampleMatrix Samples(per Samples(Per AnalyticalMethodMeasurement Description

Site) Site)

Phase 1: Contaminant Delineation

Groundwater 1 Onetripblank VOCs(EPA5030/8260B) Samplefrompiezometerwithfree
product.

FreeProduct 1 None TPHfingerprint(EPA8015B) Samplefrompiezometer

Viscosity, density, and specific
gravity(ASTM D445)

Water_insate 1 None TPHfullrange(EPA8015B) OnecompositesampleforTPH

anddevelopment Metals(EPA6010B/7000) andmetalsanalysis,Onediscrete
sample for VOCs analysis.

1 VOCs(EPA8260B)

Phase2: DMEPilot Test

Vapor--Influent Upto 15 None TVPH(EPATO-3) Onlyonesampleanalyzedfor

--Stack 1 VOCs(EPATO-14) VOCs

Groundwater 4 None TPH(EPA8015B) Onlyonesampleanalyzedfor

--Influent 1 VOCs(EPA8260B) VOCsandmetals

Metals(EPA6010B/7000)

Groundwater 4 Three(3) trip blanks, TPH(EPA80t5B)
----Effluent analyzedonlyifTPH

orVOCsare VOCs(EPA8260B)

1 detectedinthe Metals(EPA6010B/7000) Onlyonesampleanalyzedfor
effluent, metals

FreeProduct 1 None TPH(EPA8015B) Samplefromwasteoilholdingtank
_ecovered Metals(EPA6010B/7000)

Flash Point (EPA 1010)

TOX (EPA9020B)

Soil--Cuttings 2 None TPH(EPA8015B) DiscretegrabsamplesforVOCs

CAM17Metals(EPA6010B/7000) analysis.Compositesamplesfor
all other analyses.

Reactivity (SW-846 7.3)

Corrosivity (SW-846 9045)

Ignitability (SW-846 7.1)

2 VOCs(EPA8260B)

Phase3: Full.ScaleConstruction,0 ;_erations,andClosure

Vapor_nfluent 8 None TVPH(EPATO-3) Onlyonesampleanalyzedfor
--Stack 1 VOCs(EPATO-14) VOCs.

Groundwater 6 None TPH(EPA8015B) Onlyonesampleanalyzedfor
_nfluent 1 VOCs(EPA8260B) VOCs.
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Table 5 (continued)
Sampling and Analysis Summary---Site 7 and Parcel 37

Numberof NumberofQC

SampleMatrix Samples(per Samples(Per AnalyticalMethod DescriptionMeasurement
Site) Site)

Phase3: Full-ScaleConstruction,(3)erations,andClosure(Continued)

Groundwater 6 Six(6)tripblanks, TPH(EPA8015B) Onlyonesampleanalyzedfor

_ffiuent onlyanalyzedif VOCs(EPA8260B) metals.TPH or VOCs are
1 detectedinthe Metals(EPA6010B/7000)

effluent.

SpentGAC 1 None TPH(EPA8015B) Onecompositesample
--VaporPhase VOCs(EPA8260B)

Metals(EPA6010B/7000)
Reactivity (SW-846 7.3)
Corrosivity (SW-846 9045)

Ignitability (SW--846 7.1)

SpentGAC 1 None TPH(EPA8015B) Onecompositesample
_iquid Phase VOCs(EPA8260B)

Metals(EPA6010B/7000)
Reactivity (SW-846 7.3)
Corrosivity (SW-846 9045)
Ignitability(SW-8467.1)

Sludge 1 None TPH(EPA8015B) Onediscretegrabsamplefor
(OWS,LV/S,Tank Metals(EPA6010B/7000) VOCsanalysis.Onecomposite
Bottoms) Reactivity(SW-8467.3) sampleforallotheranalyses.

Corrosivity (SW-846 9045)
Ignitability (SW-846 7.1)

1 VOCs(EPA8260B)

FreeProduct 1 None TPH(EPA8015B)
_ecovered Metals(EPA6010B/7000)

Flash Point (EPA 1010)
TOX (EPA9020B)

Soil--Cuttings 4 None TPH(EPA8015B) DiscretegrabsamplesforVOCs
CAM17Metals(EPA6010B/7000) analysis.Compositesamplesfor

all other analyses.
Reactivity(SW-8467.3)
Corrosivity (SW-846 9045)

Ignitability (SW-846 7.1)
4 VOCs(EPA8260B)
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Table 5 (continued)
Sampling and Analysis Summary--Site 7 and Parcel 37

Numberof Numberof QC

Sample Matrix Samples (per Samples (Per AnalyticalMethodMeasurement Description
Site) Site)

Phase 4: Demobilization

Water 1 None TPH(EPA8015B) OnecompositesampleforTPH
---Decontamination Metals(EPA6010B/7000) andmetalsanalysis.Onediscrete
andRinsate 1 VOCs(EPA8260B) sampleforVOCsanalysis.

Sludge 1 None TPH(EPA8015B) Onediscretegrabsamplefor
(OWS,LV/S, Metals(EPA6010B/7000) VOCsanalysis.Onecomposite
TankBottoms) Reactivity(SW-8467.3) sampleforallotheranalyses.

Corrosivity (SW-846 9045)

Ignitability (SW-846 7.1)
1 VOCs(EPA8260B)

ConcOP-F_807181AJamedaCTOf3_te 7_Par37_WPtWP_o_doc DocumentConbolNumber1538.0
6/15"01 RevisionO.June15,2001



FINAL
PROJECTQUALITYCONTROLPLAN

FUEL REMEDIATION MEASURES
IR SITE 7 AND PARCEL 37

ALAMEDAPOINT
ALAMEDA, CALIFORNIA

Environmental Remedial Action
ContractNumberN62474-98-D-2076

ContractTaskOrder0013

Document Control Number 1538
Revision 1

August1, 2001

Submitted to:

Department of the Navy
Southwest Division

Naval Facilities Engineering Command
Environmental Division

1220 Pacific Highway
San Diego, California 92132-5190

Submitted by:

IT Corporation
4005 Port Chicago Highway

Concord, California 94520-1120

Issuedto: Date:

[_ Controlled _ Uncontrolled

ConcOP-1:_80718fAlamedaCTO13_Site7 Par37_Qc_OC__doc
8/1/01



FINAL
PROJECT QUALITY CONTROL PLAN

FUELREMEDIATIONMEASURES
IRSITE7 ANDPARCEL37

ALAMEDA POINT
ALAMEDA,CALIFORNIA

EnvironmentalRemedialAction
ContractNumberN62474-98-D-2076

ContractTaskOrder0013

DocumentControlNumber1538
Revision 1

August1,2001

Approved by: __" _" Date: August 1, 2001
_tephen Massey
IT Program Quality Control Manager

Approved by: _ _ Date: August 1, 2001
Daniel Shafer v [/,
IT Project Manager

W

ConcDP-C:_W/NDOWS1TEMP_QC_fdoc
7/31/01



Table of Contents

List of Appendices .......................................................................................................................................... i
Acronyms and Abbreviations .......................................................................................................................... ii

1.0 Introduction ..................................................................................................................................... 1-1

2.0 Quality Control Program Plan ......................................................................................................... 2-1
3.0 Procedures ..................................................................................................................................... 3-1

3.1 Standard Quality Procedures ............................................................................................... 3-1
3.2 Standard Operating Procedures ........................................................................................... 3-1

4.0 References ..................................................................................................................................... 4-1

List of Appendices

Appendix A Project QC Manager Letter of Designation
Appendix B Alternate Project QC Manager Letter of Designation
Appendix C Definable Features of Work Matrix
Appendix D Testing Plan and Log
Appendix E Submittal Register
Appendix F Quality Control Organization Chart

ConcDP-1.'_807181AlamedaCTOt3_Site7 Par37_Oc_QCf.doc i DocumentControlNumber1538
8/1/01 Revision"i- August1,2001



Acronyms and Abbreviations

IT 1TCorporation
PQCP ProiectQualityControlPlan
QC QualityControl
QCPP Quality Control Program Plan
SOP StandardOperatingProcedures
SQP StandardQualityProcedures

ConcDP-1.'_807181AlamedaCTO13iSite7_Par37_Qc_QC_£doc ii DocumentControlNumber15388/1/01 Revision1-August I, 2001



1.0 Introduction

This Project Quality Control Plan (PQCP) has been prepared to describe the quality control (QC)

actions that IT Corporation (IT) will implenlent during the Free Product Removal at IR Site 7

and Parcel 37.

This PQCP will be used in coniunction with the Quality Control Program Plan (QCPP) that IT

has prepared for work tinder Environmental Remedial Action Contract No. N62474-98-D-2076

(IT, 2000a), and with IT Standard Quality Procedures (SQP)/Standard Operating Procedures

(SOP) (IT,2000b), as applicable. Section 2.0 of this PQCP describes the portions of the QCPP

that are applicable to this project and any site-specific modifications to the QCPP that are

required. Section 3.0 of this PQCP lists the IT SQPs and SOPs that are applicable. Appendices

A through F present the following supporting documentation for the site-specific QC activities

that IT will perform throughout the execution of this project:

• Appendix A - Project QC Manager Letter of Designation

• Appendix B - Alternate Proiect QC Manager Letter of Designation

• Appendix C - Definable Features of Work Matrix

• Appendix D - Testing Plan and Log

• Appendix E - Submittal Register

• Appendix F - Quality Control Organization Chart
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2.0 Quality ControlProgramPlan

The following portions of the QCPP are applicable to the work conducted under this project,

with modifications as noted:

• Management Policy Statement: applicable in its entirety

• Section 1.0--1ntroduction: applicable in its entirety

• Section 2.0--Organization and Responsibilities: applicable with the lbllowing
modifications:

- Add to Section 2.0: The QC organization tbr this CTO will be as shown in
Appendix F, Quality Control Organization Chart.

• Section 3.0--Quality Control Management: applicable in its entirety

• Section 5.0--Instructions, Procedures, and Drawings: applicable in its entirety

• Section 6.0--Document Control: applicable in its entirety

• Section 7.0--Procurement: applicable in its entirety

• Section 8.0--Chemical Data Quality: applicable in its entirety

• Section 9.0--Field Sampling: applicable as described in the Sampling and
Analysis Plan

• Section 10.0--Laboratory Analysis: applicable as described in the Sampling and
Analysis Plan

• Section 11.0--Report Preparation: applicable in its entirety

• Section 12.0--Review of Work Activities: applicable in its entirety

• Section 13.0--Inspections: applicable in its entirety

• Section 14.0--Calibration and Maintenance of Measuring and Test Equipment:
applicable in its entirety

• Section 15.0--Test Control: applicable in its entirety

• Section 16.0--Nonconformance Control and Corrective Actions: applicable in its
entirety

• Section 17.0--Change Control: not applicable. Refer to the working draft project
management guidelines.

• Section 18.0--Audits and Surveillance: applicable with the following
modification: Subsections 18.1 through 18.8 do not apply

• Section 19.0--Records Management: applicable in its entirety

ConcDP-1:_807181Alameda CTO131Site7 Par37_Qc_QCf.doc 2-1 Document Control Number 1538
8/1/01 Revision 1- August 1, 2001



3.0 Procedures

3.1 StandardQualityProcedures

The following IT SQPs have been determined to be applicable to this project:

• SQP l.l--Contractor Quality Control Program
• SQP 3.2--Indoctrination and Training

• SOP 4.l--Document Control

• SQP 4.2--Records Management

• SQP 5.1--Preparation, Revision, and Approval of Plans and Procedures

• SQP 6.1--Preparation, Review, and Approval of Procurement Documents
• SQP 7.1--Quality Inspections and Inspection Records

• SQP 7.2--Receipt Inspection

• SQP 8.2--Calibration and Maintenance of Measuring and Test Equipment
• SQP 9.1--Control of Tests

• SQP 10.1--Nonconformance Control

• SQP 10.2--Corrective Action

• SQP 10.3--Stop Work Order
• SQP 12.1--Quality Audits

• SQP 12.3--Quality Surveillances

• SQP 13.1--Coordination of Subcontracted Analytical Laboratories

3.2 StandardOperatingProcedures

The following IT SOPs have been determined to be applicable to this project:

• SOP 1.1--Chain of Custody

• SOP 2.1--Sample Handling, Packaging, and Shipping
• SOP 3.1--Surface and Shallow Subsurface Soil Sampling

• SOP 5.1--Water Level Measurements in Monitoring Wells

• SOP 5.2--Nonacqueous Phase Liquid Measurements in Monitoring Wells

• SOP 6.1--Sampling Equipment and Well Material Decontamination

• SOP 6.2--Drilling and Heavy Equipment Decontamination
• SOP 7.1--Surface and Subsurface Geophysics

• SOP 8.1--Monitoring Well Installation
• SOP 8.3--Borehole and Well Abandonment

• SOP 9.1--Groundwater Sampling

• SOP 10.2--Cone Penetration Testing and Hydropunch Groundwater Sampling

• SOP 12.1--Soil Stockpiling

• SOP 17.1--Sample Labeling
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• SOP 17.2--Sample Numbering

• SOP 18.l--Field QC Sampling

• SOP 10.1--On-Site Sample Storage

• SOP 23.l--Land Surveying
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APPENDIX A
PROJECT QC MANAGER LETTER OF DESIGNATION
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FUELREMEDIATIONMEASURES
IRSITE7 ANDPARCEL37

ALAMEDA POINT
ALAMEDA, CALIFORNIA

CONTRACTTASKORDER0013

PROJECT QC MANAGER
LETTER OF DESIGNATION

AUGUST1, 2001

Mr. Charles Holman,

This letter will serve to assign you as the IT Corporation (IT) Project Quality Control (QC)

Manager for the above captioned contract task order. In the event that you are not able to

perform the Project QC Manager's duties, Mr. Eric Watabayashi or Ms. Robyn Matsumoto will

serve as your Alternate Project QC Manager. In the role of Project QC Manager, you have the

responsibilities and authorities designated in section 2.1.3 of the Quality Control Program Plan

(QCPP). Additionally, you are granted stop work authority and will exercise this authority

consistent with the QCPP, section 16.4 and Standard Quality Procedure (SQP) 10.3. You are

granted the authority to approve IT-approved submittals which have been certified by qualified

submittal reviewers, as identified in the QC Organization Chart for this contract task order, to

ensure the quality of the work, and to direct the removal and/or replacement of nonconforming

materials or work. In this capacity you will report directly to me and will administer the

established requirements of the contract task order Project QC Plan.

If you have any questions or require additional information, please contact me at (925) 288-2278.

Sincerely,
IT CORPORATION

Stephen Massey
Program QC Manager
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APPENDIX B
ALTERNATE PROJECT QC MANAGER LETTER OF DESIGNATION
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FUELREMEDIATIONMEASURES
IRSITE7ANDPARCEL37

ALAMEDA POINT
ALAMEDA,CALIFORNIA

CONTRACT TASK ORDER 0013

ALTERNATE PROJECT QC MANAGER
LETTER OF DESIGNATION

AUGUST1, 2001

Mr. Eric Watabayashi,

This letter will serve to assign you as the IT Corporation (IT) Altemate Project Quality Control

(QC) Manager for the above captioned contract task order. In the event that the designated

Project QC Manager, Mr. Charles Holman, is unable to perform the Project QC Manager's

duties, you will serve in that capacity. In this role, you will have the responsibilities and

authorities designated in section 2.1.3 of the Quality Control Program Plan (QCPP).

Additionally, you will have stop work authority and will exercise this authority consistent with

the QCPP, section 16.4 and Standard Quality Procedure (SQP) 10.3. You are granted the

authority to approve IT-approved submittals which have been certified by qualified submittal

reviewers, as identified on the QC Organization Chart for this contract task order, to ensure the

quality of the work, and to direct the removal and/or replacement of nonconforming materials or

work. You will be authorized to act as an alternate for 14 consecutive working days or 30 non-

consecutive working days at a maximum. You will report directly to me and will administer the

established requirements of the contract task order Project QC Plan.

If you have any questions or require additional information, please contact me at (925) 288-2278.

Sincerely,
IT CORPORATION

Stephen Massey
Program QC Manager
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FUEL REMEDIATION MEASURES
IR SITE 7 AND PARCEL 37

ALAMEDA POINT
ALAMEDA,CALIFORNIA

CONTRACTTASKORDER0013

ALTERNATE PROJECT QC MANAGER
LETTEROF DESIGNATION

AUGUST1,2001

Ms. Robyn Matsumoto,

This letter will serve to assign you as the IT Corporation (IT) Altemate Project Quality Control

(QC) Manager for the above captioned contract task order. In the event that the designated

Project QC Manager, Mr. Charles Holman, is unable to perform the Project QC Manager's

duties, you will serve in that capacity. In this role, you will have the responsibilities and

authorities designated in section 2.1.3 of the Quality Control Program Plan (QCPP).

Additionally, you will have stop work authority and will exercise this authority consistent with

the QCPP, section 16.4 and Standard Quality Procedure (SQP) 10.3. You are granted the

authority to approve IT-approved submittals which have been certified by qualified submittal

reviewers, as identified on the QC Organization Chart for this contract task order, to ensure the

quality of the work, and to direct the removal and/or replacement of nonconforming materials or

work. You will be authorized to act as an alternate for 14 consecutive working days or 30 non-

consecutive working days at a maximum. You will report directly to me and will administer the

established requirements of the contract task order Project QC Plan.

If you have any questions or require additional information, please contact me at (925) 288-2278.

Sincerely,
IT CORPORATION

Stephen Massey
Program QC Manager

ConcDP-C:_WINDOWS_TEMPtQC_I.doc DocumentControlNumber"/538
7/31/01 Revision1-August I, 2001



APPENDIX C
DEFINABLEFEATURESOFWORKMATRIX
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PROJECT QUALITY CONTROL PLAN
Fuel Remediation Measures, Site 7 and Parcel 37

Alameda Point, Alameda CA
Contract Task Order No. 0013

DEFINABLE FEATURES OF WORK MATRIX

Specification Paragraph Prep Initial Follow up
Section No. Feature of Work Remarks

Req. Date Req. Date Req.

Work Plan 4.1 Utility Location and Site Surveying
X X X

Work Plan 4.2 Free Product Delineation
X X X

Work Plan 4.3 Piezometer Installation and

Monitoring X X X
Work Plan 4.4, 4.5, 4.6, DVE Pilot System Construction and

4.7 Operation X X X
Work Plan 4.8 DVE SystemConstruction

X X X

WorkPlan 5.0 WasteManagement
X X X

DVE denotes Dual VaporExtraction
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APPENDIX D
TESTINGPLANANDLOG
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TESTING PLAN AND LOG

Contract No. N62474-98-D-2076 Fuel Remediation Measures, Site 7 and Parcel 37 CONTRACTOR
Contract Task Order No. 0013 Alameda Point, Alameda CA IT Corporation

Contract Task Order No. 0013

SPECIFICATION TEST TEST NAME ACCREDITED/ SAMPLED LOCATION OF FREQUENCY DATE DATE RFMARKS

SECTION AND PROCEDURE APPROVED LAB BY TEST Of TEST COMPI.ETE FORWARDED

PARAGRAPH ON OFF TO

NUMBER YES NO SITE SITE CONTR.OEI:

**No testing activities have been identifiedfor field activities under this CTO
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APPENDIX E
SUBMITTAL REGISTER
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i CONTRACT NO.
SUBMITTAL REGISTER N62474-98-D-2076

CTO. No. 0013

TITLE AND LOCATION: Fuel Recovery Work Plan, Site 7 and Parcel 37 CONTRACTOR SPECIFICATION

Alameda Point, Alameda, California IT Corporation SECTION

Base Contract
_-.

CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT

TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION

I C

N E I

S S R N G
T S T T F O

D R C A I O VA R
R U H T R F S R R EP E

A C E E E I A E M RP V
W T D M P C M C A NR I

D I I U E O A P O TO MO E

A N O L N R T L R I N E V W SUBMIT
TRANS- SPECIFICATION T G N E T T E E D O L N E E APPROVAL MATERIAL TO

MITTAL ITEM PARAGRAPH DESCRIPTION OF A S S S S S S S S N Y T D R SUB- NEEDED NEEDED GOVERN-

NO. NO. NO. ITEM SUBMITTED MIT BY BY CODE DATE MENT CODE DATE REMARKS (1)

a b c d e f g h i j k 1 m n o p q r s t u v w x y

001 001 6.3.1/6.7.1/7.3 Work Plan, QC Plan, X X 03/15/01 Contract

Sampling and Analysis Plan, Requirement

and Site Health and Safety

Plan, Draft

002 001 6.3.1/6.7.1/7.3 Work Plan, QC Plan, X X 03/27/01 Contract

SamplingandAnalysisPlan, Requirement

l andSiteHealthandSafetyPlan, Draft Final

003 001 6.3.1/6.7.1/7.3 Work Plan, QC Plan, X X 03/29/01 Contract

SamplingandAnalysisPlan, Requirement

and Site Health and Safety

Plan, Final

004 002 Work Plan 6.0 Dual Vacuum Extraction X X TBD Work Plan

I PilotTestReport Requirement

I])D m's are based on a five-dco, worIa_,eek.
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APPENDIX F
QUALITYCONTROLORGANIZATIONCHART
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1.0 Introduction

IT Corporation (IT) has prepared this Sampling and Analysis Plan (SAP) to address requirements

for sampling and analysis in support of constructing and operating a Dual Vacuum Extraction

(DVE) system at Site 7 and Parcel 37, located on Alameda Point, Alameda, California. The

objective of the work, performed under the Contract Task Order (CTO), is to remove residual

free product from the groundwater surface beneath Site 7 and Parcel 37.

This work will be conducted under CTO No. 0013 of Naval Facilities Engineering Command

Engineering Field Activity (EFA) Environmental Remedial Action Contract
No. N62474-98-D-2076.

This SAP consists of two parts: Part I, Field Sampling Plan (FSP) and Part II, Quality Assurance

Project Plan (QAPP). The FSP guides all field data collection work by defining in detail the

field sampling activities that the IT team will perform and the data gathering methods that the

team will use. The FSP addresses the following issues:

• Frequency of sample collection and the sampling locations

• Number and purpose of samples to be collected

• Number and type of field quality control (QC) samples
• Equipment decontamination procedures
• Disposal procedures for contaminated materials

• Analytical methods to be used

• Chain-of-custody (COC) procedures and field documentation

• Sample preservation, packaging, and shipment procedures

The QAPP defines the data quality objectives (DQOs), QC and quality assurance (QA) activities,

and procedures that the IT team, including subcontract laboratories, will follow to achieve

project data quality goals. The quality-related issues are detailed in the following QAPP
elements:

• Project management
• Measurement/data acquisition

• Assessment/oversight

• Data validation and usability
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This SAP complies with the requirements of the following documents:

• U.S. Environmental Protection Agency, 2000, Guidance for Data Quality
Objectives Process, EPA QA/G-4.

• U.S. Environmental Protection Agency, November 1999, Requirements for Quality
Assurance Project Plans, EPA QA/R-5.

• Naval Facilities Engineering Command, September 1999, Navy Installation
Restoration Chemical Data Quality Manual (IR CDQM).

• U.S. Navy Southwest Division Naval Facilities Engineering Command, Southwest
Division, October 1999, Environmental Work Instruction 4EN. 2.

• IT Corporation, August 2000, Quality Control Program Plan for Environmental
Remedial Actions Contract No. N62474-98-D-2076.

This SAP is a controlled document distributed by IT to all members of the project team. It is

required reading for all staffparticipating in the data collection and it will be in the possession of

the field teams and of the laboratories performing analytical work.
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1.0 Introduction

IT Corporation (IT) has prepared this Field Sampling Plan (FSP) to address requirements

for sampling and analysis in support of the corrective action at Site 7 and Parcel 37, located on

Alameda Point, Alameda, California. The goal of this project is to remove free product from

the groundwater surface beneath the sites to the extent technically and economically practical.

This work will be conducted under Contract Task Order (CTO) 0013 of Naval Facilities

Engineering Command Engineering Field Activity - West (EFA-West) Environmental Remedial

Action Contract No. N62474-98-D-2076.

This FSP has been prepared as Part I of the Sampling and Analysis Plan (SAP) for the jet fuel

corrective action at Site 7 and Parcel 37. The project data quality objectives (DQOs) are

presented in the Quality Assurance Project Plan (QAPP), which constitutes Part II of the SAP.

1.1 ProjectPurposeandScope
Subsurface soil and groundwater at Site 7 contains gasoline and, at Parcel 37, jet propulsion fuel

No. 5 (JP-5) in free product, dissolved and adsorbed phases. The purpose of this project is to

remove free-phase product from the groundwater surface beneath Site 7 and Parcel 37. Dual

Vacuum Extraction (DVE) has been proposed as an appropriate cost-effective technology for

free-phase product recovery at this site. By constructing a limited-scale (pilot-scale) system and

conducting a pilot test, IT will be able to verify DVE effectiveness, as well as establish optimal

operating conditions for the full-scale systems. At the conclusion of the pilot test, the systems

will be operated in the pilot-scale mode until the full-scale design has been completed and

implemented.

All project activities have been divided according to their purpose into four phases as described

below.

Phase 1 - Contaminant Delineation

To delineate the lateral extent of free product, approximately 30 temporary direct-push well

piezometer points (piezometers) will be installed to depths of up to 10 feet. Drive points will

determine the current extent of the free product prior to the installation of the horizontal

extraction trenches. Approximately 15 locations are proposed for Site 7 and Parcel 37 each

(30 total). The drive points will be installed in stages in step-out fashion. Decisions on the

locations of the piezometers will be made in the field and are not identified in this plan.
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Once the free product plume has been delineated, a baseline groundwater sampling event will be

performed to confirm the contaminants of concern, to evaluate the free-phase and dissolved-

phase product type and distribution, to optimize the treatment system design, and to aid in

wastewater discharge permitting.

Phase2- DVEPilot Test

A pilot-scale DVE system will be constructed at each site and pilot-tested for approximately one

month; the system startup period will take one week. During pilot-scale operation, data will be

collected and evaluated to design the full-scale systems.

Phase3- Full ScaleConstruction,Operationand Closure

Following approval of full-scale design documents, the systems will be expanded from the pilot-

scale systems to include additional extraction wells. The full scale systems will be operated for
three months.

Phase4- Demobilization

After a three months period of full scale operation, the systems will be dismantled, the wells will

be abandoned and the sites will be restored to their original condition. All project-generated

waste streams will be characterized and disposed of.

This FSP addresses the requirements for sampling and analysis during all four phases of project

work. The primary objectives of the fieldwork described in this set of project plans are as
follows:

• To determine the depths and types of geologic strata and construction materials
present at the site in which the free product is present

• To delineate the lateral and vertical extent of free product

• To install piezometers and extraction wells

• To conduct a pilot test to verify the effectiveness of DVE

• To establish optimal operating conditions for the full-scale system

• To expand system from the pilot-scale to full-scale and operate system
until removal of free phase product is completed

The scope of work (SOW) for this project consists of the following tasks:

• Install up to fifteen piezometers at the peripheries of the free product areas to aid in
delineating the extent of free product (a total of thirty piezometers).
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• Install optional step-out piezometers if the initial piezometers show the presence of
free product; collect chemical data to document the dissolved phase concentrations
of hydrocarbons at the outer limits of the free product areas at each site.

• Install pilot-scale DVE systems and conduct a pilot tests at each site.

• Design, install, and operate full-scale DVE systems at each site.

• Dispose of waste, such as soil cuttings, purge water from well installations,
recovered free product, and spent granular activated carbon (GAC) at each site.

• Sample water treatment influent to determine recovery and GAC loading rates at
each site.

• Sample vapor treatment system influent and effluent at each site for compliance
with Bay Area Air Quality Management District (BAAQMD) permit requirements.

• Sample water treatment system influent and effluent at each site for compliance
with Publicly Owned Treatment Works (POTW) wastewater discharge permit
requirements.

The purpose of this FSP is to provide field sampling procedures and data gathering methods that

will be used during the piezometer installations, the DVE system pilot-scale and full-scale

operations, and waste disposal at Site 7 and Parcel 37. Field personnel will use this FSP as a

reference during sampling activities.

1.2 SamplingObjectives
The FSP has the following objectives:

• Provide a rationale for field sampling activities

• Describe the sampling strategy and design

• Describe and establish consistent field sampling procedures

• Establish data gathering, sample handling, and documentation methods that will be
employed during field activities

Various matrices will be sampled and analyzed to achieve the project objectives, such as soil,

vapor, free product, and water. Analytical data collected under the provisions of this FSP at each

site will be used for the following purposes:

• Provide a baseline characterization of the free-phase and dissolved-phase product
and subsurface materials.

• Optimize the DVE system design.
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• Establish operating parameters for a full-scale DVE system.

• Verify compliance with BAAQMD discharge permit requirements.

• Verify compliance with POTW discharge permit requirements.

• Estimate the volume and mass of free product removed from the subsurface in the
vapor-phase and liquid-phase.

• Determine GAC loading rates.

• Dispose of derived waste.
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2.0 Site HistoryandBackground

A detailed discussion of site locations, history, and previous investigations is presented in

Section 2.0 of the Work Plan. An area location map is presented in Figure 1, "Vicinity Map."

The DVE system wellfield layouts are presented in Figure 2, "Proposed Collection Trench

Layout Site 7" and Figure 3, "Proposed Collection Trench Layout--Parcel 37."

Site 7 consists of the former Alameda Point service station (Building 459) and the surrounding

area, including an unpaved vacant lot to the north. The former service station, located at the

comer of Main Street and West Tower Avenue, operated from 1966 to 1997. It included an auto

repair shop, a small convenience store, and eight underground storage tanks (USTs).

Two USTs, located west of the pump islands, were abandoned in place due to leakage, date

unknown. Underground piping associated with these two USTs were removed up to the edge

of the excavation and capped. In 1987 an investigation was initiated at Site 7 and soil sample

results identified petroleum hydrocarbon impact in all borings. Accumulated free product was

identified near the two abandoned USTs west of the pump islands. In January 1995, two

additional USTs and associated piping were removed. In February 1995, another UST was

removed along with associated vent and product line piping from the northern area of Site 7.

In November 1998, the remaining USTs, associated fuel lines, and pumps were removed.

Potential sources of contamination identified at Site 7 include USTs, fuel lines associated with

the USTs, and pump islands. Other potential contamination sources include the industrial,

sanitary, and storm sewer lines located around Site 7. Remedial investigations conducted at

Site 7 included a soil gas survey in 1991 and soil, groundwater, and sediment sampling during

Cone Penetrometer tests completed to investigate site lithology in the follow-up investigation.

Contaminants of concem for Site 7 include gasoline, benzene, toluene, ethyl benzene, xylenes

(BTEX), and possibly methyl tert-butyl ether (MTBE).

Parcel 37, also known as the fuel loading station, was previously used as a filling station for

trucks used to service aircraft on base. In December 1998, one waste oil UST, one fuel drain

vault, an oil interceptor pit, and an aboveground water separator system were removed. Work

was also performed in the fuel loading station immediately south of the former USTs, and a

roughly 300-foot diameter fuel plume centered around the southwest quadrant of the fuel loading

station was identified during a Site Characterization and Analysis Penetrometer System (SCAPS)

survey. A portion of this fuel hydrocarbon contamination was removed in January 1999, when
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approximately 5,000 cubic yards of fuel hydrocarbon contaminated sandy soil was excavated

from the fuel loading station area.

The SCAPS data for Parcel 37 reveal the presence of JP-5 in the form of free product and as a

dissolved phase in the shallow groundwater at the site.
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3.0 Site Map

The maps showing the site locations and the proposed locations for piping layouts are presented

in Figures 1, 2, and 3.
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4.0 Sampling Strategy

The project DQOs and sampling design are presented in Section 3.1 of the QAPP. This FSP

section discusses the sampling and analysis strategy for product, water, air, and waste samples

required to meet the project DQO. Procedures for sample collection and handling are discussed
in Sections 5.0 and 6.0.

The Standard Operating Procedures (SOPs) referenced in these sections are part of IT Standard

Quality Procedures and Standard Operating Procedures Manual (IT, 2000).

4.1 GroundwaterCharacterization

This section addresses the requirements for baseline groundwater sampling that will be

conducted during Phase 1, Contaminant Delineation. Prior to the pilot-scale system start-up,

baseline sampling will be conducted to confirm the contaminants of concern, to evaluate the

free-phase and dissolved-phase product type and distribution, and to optimize the treatment

system design.

Prior to the baseline sampling event, IT field personnel will monitor all the piezometers and

wells for water level and free-phase product using an oil/water interface probe. Visual

confirmation for the presence and thickness of free-phase product will be performed using a

disposable bailer. These measurements will be used to establish groundwater flow directions,

hydraulic gradients, and the free-phase product distributions. This information will be used in

determining the locations for sampling the groundwater.

The baseline event includes collecting one groundwater sample and one free-phase product

sample per site for laboratory analysis. The free product and groundwater samples will allow the

laboratory to determine the chemical and physical characteristics of free product and to estimate

the highest possible concentration of dissolved contaminants in groundwater.

The groundwater samples from both sites will be analyzed for volatile organic compounds

(VOCs), including MTBE and other oxygenated additives, by EPA Method 8260B. The free-

phase product samples will be collected to establish the product type and properties. These

product samples will be collected from piezometers and analyzed for the following parameters:

. TPH fingerprint by EPA Method 8015B
° Viscosity, density, and specific gravity by American Society for Testing and

Materials (ASTM) D445
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4.2 VaporSampling

Vapor sampling will be performed during both the pilot-scale and full-scale operations of the

DVE system. The samples will be collected to provide data to aid in optimizing the DVE system

design and operating parameters, to calculate the mass recovered in the vapor phase, and to

verify compliance with the BAAQMD air discharge permit.

During the pilot-scale and full-scale operations, the extracted vapors will be treated through a

thermal/catalytic oxidizer at Site 7 and Parcel 37, and a GAC adsorption system will be used to

treat vapor, after which it will be discharged to the atmosphere. The DVE systems will require

BAAQMD permits for vapor discharge, and these permits will be obtained before the start of the

system operations. A typical BAAQMD permit for this type of system requires that the

treatment influent be sampled and analyzed for specified organic constituents during the startup,

and the effluent be monitored with a portable photoionization detector (PID) for the presence of

organic vapors. A typical permit requires that during routine operations, both influent and

effluent vapor streams of each GAC vessel be monitored daily with a PID for organic vapor

presence and discharge permit compliance.

Daily vapor sampling will occur during the DVE system startup, pilot vacuum tests, and routine

operations. The samples for laboratory analysis will be collected into passivated SUMMA TM

canisters and the samples for field PID analysis will be collected into Tedlar TMbags. Pending

review of the BAAQMD discharge permit, the treatment influent and effluent vapor streams will

be sampled at each site and monitored at the following frequencies:

• Pilot Test

The influent vapor stream to the thermal or catalytic oxidizer and to the GAC
vessel train will be sampled during a maximum vacuum test and each of the
three planned step vacuum tests (25, 50 and 75 percent of the maximum vacuum).
In addition, the effect of the extraction tubes positioning (6 inches below and
1-to-2 feet above the product/water surface inside the sumps) on the influent
vapor stream may be tested by collecting additional vapor samples. Therefore,
up to 12 influent samples per site may be analyzed for total volatile petroleum
hydrocarbons (TVPH) by EPA Method TO-3. One sample per site will be
collected from the stack and will be analyzed for VOCs by EPA Method TO-14A.

In conjunction with the testing and sampling, both the influent and effluent vapor
streams of each GAC vessel will be monitored daily with a PID.

• FirstMonth of Operation
One influent vapor sample to the thermal or catalytic oxidizer and to the GAC will
be collected weekly over the remaining three weeks of the pilot test, and analyzed
for TVPH by EPA Method TO-3. Both influent and effluent vapor streams of each
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GAC vessel will be monitored daily for compliance with the BAAQMD discharge
permit with a PID. However, upon BAAMQD review of actual measurements
taken at the site during operations, the PID monitoring schedule may be changed
based on the decline in organic emissions and/or demonstrated breakthrough rates
of the GAC vessels.

. SecondMonth

One influent sample will be collected every two weeks and analyzed for TVPH by
EPA Method TO-3. Two additional samples may be analyzed during the first week
of the full scale operation. Both the influent and effluent vapor streams of each
GAC vessel will be monitored with a PID daily or at the BAAQMD-approved
monitoring schedule.

• Third Month and Thereafter
Influent vapor samples will be collected once a month and analyzed for TVPH by
EPA Method TO-3. One stack sample will be analyzed for VOCs by EPA Method
TO-14A. Both the influent and effluent vapor streams of each GAC vessel will be
monitored with a PID daily or at the BAAQMD-approved monitoring schedule.

4.3 DVE Process Water Sampling

DVE process water sampling will be performed during the pilot-scale and full-scale operations

of the DVE system. The samples will be collected to provide data to aid in optimizing the

system design and operating parameters, to calculate the mass of the dissolved-phase product

recovered, and to verify compliance with the POTW wastewater discharge permit.

4.3.1 Treated Water Permit Requirements

During the pilot-scale and full-scale operations, extracted water at each site will be treated

through a GAC absorption system. Prior to start of the DVE system operation, IT intends to

obtain a wastewater discharge permit allowing the treated water effluent to be directly

discharged to the local POTW. A typical POTW permit for this type of system requires that both

the influent and effluent streams of the water treatment system be sampled twice during the

startup week, biweekly during the first month, and monthly for the remaining period of

operations. A typical analytical suite required for a POTW discharge permit consists of the

following parameters:

• TPH as gasoline by EPA Method 8015B

• TPH as diesel and motor oil by EPA Method 8015B

• VOCs by EPA Method 8260B

• Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C
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• Total metals: arsenic, cadmium, chromium, copper, iron, lead, mercury, nickel,
silver, and zinc, by EPA Method(s) 200 Series

• Chemical oxygen demand (COD) by Standard Methods (SM) 5220D

• Total suspended solids (TSS) by EPA Method 160.2

• Total oil and grease (O&G) by EPA Method 1664 Hexane Extractable Material
(HEM)

• Hydrocarbon O&G by EPA Method 1664 Hexane Extractable Material Silica Gel
Treated (HEM-SGT)

• Total and amenable cyanide by EPA Methods 335.1 and 335.2

• Phenolics by EPA Method 420.1

• Pesticides and polychlorinated biphenyls (PCBs) by EPA Methods 8081A/8082

• pH by EPA Method 150.1

• Temperature (field test)

Pending review of the POTW discharge permit and startup sample results, the sampling

frequency and analytical parameters may be increased or decreased.

4.3.2 Operational Sampling

In addition to the POTW discharge permit sampling requirements, the DVE process water

streams will be sampled to aid in evaluating and optimizing the operations of the water treatment

process. Influent and effluent water will be analyzed for the TPH and VOC concentrations to

operational purposes. Metals indicated in the POTW permit will be determined in the influent

water for the purpose of establishing the background metal concentrations. Effluent water will

be analyzed for at a minimum for TPH, VOCs and metals for compliance with permit

requirements. (Other analysis may be implemented as discussed in Section 4.2.1). Influent

samples will be collected from a sampling port between the oil-water separator and the thermal

or catalytic oxidizer and the GAC vessel train in each of the DVE systems. Effluent samples will

be collected from a sampling port located at the outlet of the thermal or catalytic oxidizer and the

liquid GAC vessel train of each of the DVE system.

During the pilot test period, four influent and four effluent samples (two pairs during the first

week, one pair at the end of the second week, and one pair at the end of the month) will be

collected per site and analyzed at a minimum for the following parameters:

• Site 7: TPH as gasoline by EPA Method 8015B

ConcOP-F,_807181AlamedaCTO13_S_'e7_Par3_SapVZSP__doc 4-4 DocumentControINumber1538.06/15/01 RevisionO-Junet5, 2001



• Parcel 37: Total Extractable Petroleum Hydrocarbons (TEPH) by EPA Method
8015B

• Site 7 and Parcel 37: VOCs by EPA Method 8260B (only one influent sample
analyzed for VOCs and all effluent samples)

• Site 7 and Parcel 37: Metals by EPA Methods 6010B/7000 (only one influent and
one effluent sample analyzed for metals)

The metal analytes will be collected according to the POTW permit requirements. During full-

scale operations of the DVE, six influent samples and six effluent samples (two pairs during the

first week, one at the end of the second week, and monthly thereafter) will be collected per site

and analyzed for the following parameters:

• Site 7: TPH as gasoline by EPA Method 8015B

• Parcel 37: TEPH by EPA Method 8015B

• Site 7 and Parcel 37: VOCs by EPA Method 8260B (only one influent sample
analyzed for VOCs and all effluent samples)

• Site 7 and Parcel 37: Metals by EPA Methods 6010B/7000 (only one effluent
sample analyzed for metals; no influent analysis)

4.4 WasteStreamsSampling

The project waste streams will consist of the following:

• Personal protective equipment
• Sludge

• Soil cuttings from piezometer installations

• Wastewater from well development

• Recovered free-phase product
• Spent GAC

4.4.1 PersonalProtectiveEquipment
PPE will be used during the work and will be treated as disposable refuse. No samples will be

required.
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4.4.2 Sludge

Sludge will accumulate in the oil-water separator and tank bottoms of the DVE systems. One

sludge sample will be collected from each site during full-scale operations and analyzed for the

following disposal characterization parameters:

• TEPH by EPA Method 8015B

• California Assessment Manual Metals (CAM 17) by EPA Methods 6010B/7000
• VOCs by EPA Method 8260B

• Reactivity, corrosivity, and ignitability by SW-846 7.3, 9045, and 7.1, respectively

Discrete grab samples of sludge will be collected for VOC analysis and four-point composite

sludge samples will be collected for all other analyses.

4.4.3 Soil Cuttings from Piezometer Installations

Soil cuttings will be stored in DOT-approved 55-gallon drums or roll-off bins. The soil cuttings

from piezometer installations will be combined into one waste stream for each site. Two soil

samples per site, representing the stream, will be collected during the pilot test and four soil

samples per site will be collected during full-scale operations and analyzed for the following

parameters to determine the disposal options:

• TEPH full range by EPA Method 8015B

• CAM17 metals by EPA Methods 6010B/7000

• VOCs by EPA Method 5035/8260B

• Reactivity, corrosivity, and ignitability by SW-846 7.3, 9045, and 7.1, respectively

Discrete grab samples will be collected for VOC analysis and four-point composite soil samples

will be collected for all other analyses.

4.4.4 Wastewater

All wastewater generated during well development and equipment decontamination will be

combined and stored in Department of Transportation (DOT) approved 55-gallon drums or

poly-tanks. Within 90 days of the accumulation start date, the water will be treated by the DVE

system and discharged to the local POTW. Should the DVE system not be operable to treat the

water within 90 days of the accumulation start date, the waste water will be shipped off site for

proper disposal. One water sample representing the wastewater will be collected per site and

analyzed at a minimum for the following parameters to determine the disposal options:

• TEPH by EPA Method 8015B

• VOCs by EPA Method 8260B
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• CAM17 metals by EPA Methods 6010B/7000

Further analysis may be required according to disposal facility.

4.4.5 Recovered Free-Phase Product

Free-phase product will be recovered from the subsurface during the pilot- and full-scale DVE

system operations. It is planned to dispose of the recovered product by recycling at a permitted

facility. One sample of the product stream will be collected per site during pilot test and one

during full-scale operations and characterized per the selected recycling facility requirements. A

typical analytical suite for petroleum products intended for recycling is as follows:

• TPH as gasoline by EPA Method 8015B
• TEPH by EPA Method 8015B

• Metals by EPA Method 6010B/7000

• Flash point by EPA Method 1010

• Total organic halides (TOX) by EPA Method 9020B

Pending review of the characterization requirements of the selected recycling facility, parameters

may be added or removed from the analytical suite as required.

4.4.6 Spent GAC

Spent aqueous-phase type and vapor-phase type GAC will be produced during operations of the

DVE system. The spent GAC will be recycled through reactivation at a permitted facility. The

recycling facility will require a one-time composite sample of each GAC type be collected per

site and analyzed for waste profiling. One GAC sample from each site will be analyzed for the

following parameters:

• TPH as gasoline by EPA Method 8015B
• TEPH by EPA Method 8015B

• CAM 17 metals by EPA Methods 6010B/7000

• VOCs by EPA Method 8260B
• Reactivity, corrosivity, and ignitability by SW-846 7.3, 9045, and 7.1, respectively

4.5 Sampling Summary
Table 1 presents a summary of sampling and analysis to be conducted at Site 7 over the course of

project activities. Table 2 presents a summary of sampling and analysis to be conducted at

Parcel 37 over the course of project activities.
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5.0 Analytical Requirements and Quality Control

This section describes analytical methods, container and preservative requirements, and field and

laboratory quality control (QC) samples.

5.1 AnalyticalMethods
The following analytical methods will be used to obtain the data for this project:

• EPA Test Methods for Evaluating Solid Waste, SW-846, Update III, 1996
(EPA, 1996)

- TPH as gasoline by EPA Method 8015B

- TEPH by EPA Method 8015B

- TPH fingerprinting by EPA Method 8015B

- VOCs by EPA Method 8260B

- Closed system purge and trap by EPA Method 5035

- Metals by EPA Method 6010B/7000 series

- TOX by EPA Method 9020B

- Reactivity by SW-846 7.3

- Corrosivity by SW-846 9045

- Ignitability by SW-846 7.1

- Flash point by EPA Method 1010

- Additional methods may be as follows: semivolatile organic compounds
(SVOCs) by EPA Method 8270C andpesticides/polychlorinated biphenyls
(PCBs) by EPA Method 8081A/8082

• EPA Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, 1999 (EPA, 1999)

- VOCs in air by EPA Method TO-14A

- TVPH in air by modified EPA Method TO-3

• American Society for Testing and Materials, 2000 (ASTM, 2000)

- Viscosity, density, and specific gravity by ASTM D445
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The following methods may be also used if required by the POTW:

• American Public Health Association, Standard Methods for the Examination of
Water and Wastewater, 1998 (APHA, 1998)

- Chemical oxygen demand (COD) by SM 5220D

• EPA Methods for ChemicalAnalysis of Water and Waste, 1983 (EPA, 1983)

- pH by EPA Method 150.1

- Total oil and grease (O&G) by EPA Method 1664 HEM

- Hydrocarbon O&G by EPA Method 1664 HEM-SGT
- TSS by EPA Method 160.2

- Total and amenable cyanide by EPA Methods 335.1 and 335.2

- Phenolics by EPA Method 420.1

- Metals by 200 series

Detailed information on methods, calibration criteria, project-required reporting limits, and QC

acceptance criteria are presented in the QAPP.

5.2 SampleContainers,Preservatives,and Holding Times
Sample containers for water will be certified precleaned according to EPA protocols. Table 3,

"Sample Containers, Preservatives, and Holding Times," lists the sample container, preservative,

and holding time requirements for water, soil, product and vapor samples.

5.3 Field QuafityControlSamples
Field QC samples will be collected and analyzed during the project to assess the consistency and

performance of the sampling program. Field QC samples for this project will include trip blanks

for water samples and temperature blanks.

5.3.1 TripBlanks
Each cooler containing water samples for VOC analysis will contain a trip blank. Trip blanks

are 40 milliliter (mL) volatile organic analysis vials of organic-free water, which are kept with

the field sample containers from the time they leave the laboratory until the time they are

returned to the laboratory. The purpose of trip blanks is to determine if samples have been

contaminated with VOCs during transportation or sample collection. One trip blank is needed

for each day of sampling of groundwater for VOC analysis. Trip blanks will not be used with

wastewater, product, or soil samples.
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5.3,2 Temperature Blanks

Each cooler will be shipped with a temperature blank. A temperature blank is a sample container

filled with tap water and stored in the cooler during sample collection and transportation. The

laboratory will record the temperature of the temperature blank immediately upon receipt of the

samples.

5.4 LaboratoryQuality ControlSamples

The laboratory will analyze a matrix spike and matrix spike duplicate (MS/MSD) for every

20 project samples. For the laboratory to prepare a project-specific MS/MSD, field personnel

will collect triple the sample volumes for water samples. Field personnel will designate one

sample of groundwater for MS/MSD analysis on the chain-of-custody (COC) form. Waste and

vapor samples will not be submitted as MS/MSD samples.
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6.0 Reid MethodsandSamplingProcedures

This section describes field methods and sampling procedures, including water, vapor, and soil

sampling; decontamination; sample handling; and documentation procedures.

The descriptions provided in this section summarize the important points of the IT SOPs

included in the IT Standard Quality Procedures and Standard Operating Procedures Manual,

August 2000. The manual will be kept on file at the job site for the field personnel's reference.

Copies of the SOPs will be made available to the overseeing regulatory agency upon written

request to the Navy Remedial Project Manager.

6.1 GroundwaterSamplingProcedures
Groundwater will be sampled at one location per site in accordance with the procedures

described in IT SOP 9.1. A summary of the low-flow sampling procedure is presented in this
section.

The piezometers will be purged before sampling using peristaltic pumps and the low-flow

micro-purging technique. After the piezometer has been installed and developed by the drilling

subcontractor, each well will be micro-purged (300 to 500 milliliter/minute [mL/min]) using the

following procedures:

1. Don appropriate personal protective equipment (PPE), following the Site Health
and Safety Plan (SHSP) guidance.

2. Confirm the piezometer identification. Preferentially collect samples from wells
with the lowest expected contaminant concentrations to the highest expected
concentrations to minimize the potential for cross-contamination.

3. Calibrate field instruments in accordance with the manufacturers' directions.
Record all calibration documentation in the field logbook or on the groundwater
sampling log.

4. Measure the depth to water at each well using an electronic water level indicator
probe. Record the water level measurement to the nearest 0.01 of a foot on the
groundwater sampling log. Decontaminate the water level indicator before each
measurement according to the procedure in Section 6.8.

5. Carefully lower the intake to the pump into the well with as little disturbance
to the groundwater as possible. Place the intake to the pump at the middle of the
screen interval. The pump speed will be set so that the water column in the well
does not drop more than 0.2 feet below the initial water level reading.
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6. Purge the piezometer at a flow rate of 300 to 500 mL/min. Monitor water quality
parameters (turbidity, pH, temperature, conductivity, and dissolved oxygen) every
3 to 5 minutes during purging, using in-line monitoring equipment to increase the
reading stability. Record the water quality parameters on the "Groundwater
Sampling Log." If the water quality parameters are stable for three consecutive
readings, collect samples for chemical analysis. Stabilization is achieved if
successive readings are within + 0.1 pH units, + 1 degree Celsius (°C) for
temperature, + 3 percent for conductivity, + 10 percent for dissolved oxygen.
Since these wells are not equipped with permanent sampling pumps, turbidity
measurements will be collected but will not be used as a stabilization

parameter. If the water quality parameters have not stabilized, continue purging
until stabilization occurs or three calculated well volumes have been purged.

7. Reduce the pump flow to a rate of less than 300 mL/min, and collect samples.

8. Fill the appropriate sample containers, shown in Table 3, from the pump discharge
line.

9. Label, package, and prepare the samples for shipment to the laboratory in
accordance with Section 6.10 and the IT SOPs 2.1, 17.1, and 17.2. Transfer the
samples to cold storage immediately after collection.

6.2 WastewaterSamplingProcedure

Wastewater samples from on-site storage tanks will be collected using a disposable bailer.

Samples will be collected using the following procedure:

1. Obtain an unused disposable bailer for each sample event.

2. Put on a new, clean, and chemical-resistant pair of disposable gloves.

3. Tie the bailer to a nylon cord.

4. Lower the bailer into the containment area. Allow sufficient time for the bailer to
fill with water.

5. Retrieve the bailer and fill appropriate bottle(s) for analyses being requested.

6. Cap the bottle(s) and wipe any moisture from the outside of the bottle(s).

7. Place a sample label, completed with the information described in Section 6.10, on
the bottle.

8. Place the bottle in a resealable bag.

9. Package and prepare the samples for shipment to the laboratory in accordance with
the IT SOPs 2.1, 17.1, and 17.2. Transfer the samples to cold storage immediately
after collection.
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6.3 WasteSoftSamplingProcedure

Soil samples from the drums or roll-off bins will be collected with a slide-hammer or disposable

sampling scoops. The following steps summarize the sampling procedures to be performed:

1. Obtain brass sleeves or 8-ounce glass jars.

2. Put on a new, clean, and chemical-resistant pair of disposable gloves.

3. Fill the sample sleeve or glass jar with soil.

4. Cover both ends of sleeves with the Teflon TMsheets and the plastic caps. Place a
sample label, completed with the information described in Section 6.10, on the
sleeve or jar.

5. Collect samples for VOCs following IT SOP 3.5 using EnCore Tusampling device.

6. Place a sample label, completed with the information described in Section 6.10, on
the bottle.

7. Place the sample container in a resealable bag.

8. Package and prepare the samples for shipment to the laboratory in accordance with
the IT SOPs 2.1, 17.1, and 17.2. Transfer the samples to cold storage immediately
after collection.

6.4 VaporSamplingProcedure

Vapor samples will be collected from the influent of the vapor phase carbon treatment system.

The following procedure will be used to collect the vapor samples into SUMMA TMcanisters:

1. Connect a SUMMA TMcanister to the sampling port using an air-tight fitting.

2. Open the ball-valve on the sample tap, then open the canister valve. A slight
hissing sound immediately after opening the valve of the canister indicates that
vapor is filling the canister.

3. Allow one to two minutes for sample collection to complete.

4. Close the canister valve, and disconnect the canister from the sampling port.

5. Label the canister with the appropriate sample identification (as described in
Section 6.10). Use a tie-on tag instead of the adhesive label.

6. Pack the canister and ship to the subcontract laboratory for analysis.

Sampling into Tedlar TMbags will be conducted with a sampling pump from the same sample

ports where samples in SUMMA T_ canisters were collected.
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6.5 DVEProcessWaterSampling

Water samples will be collected from the influent and effluent of the aqueous phase GAC

treatment system. The following steps summarize the sampling procedures to be performed:

1. Don the appropriate PPE following the Site Health and Safety Plan (SHSP)
guidance.

2. Calibrate field instruments in accordance with the manufacturers' directions.
Record all calibration documentation in the field logbook.

3. Preferentially sample the effluent stream with expected little or no contaminants
first, then sample the influent stream with expected contaminants.

4. Confirm the sample port location and identification.

5. Carefully open the sample port until the water flows at a rate with little or no
observable agitation (i.e. air bubbles, etc.). Monitor the water quality parameters
(turbidity, pH, temperature, conductivity, and dissolved oxygen). Record the water
quality parameters on a sampling log form. Take at least three water quality
parameter measurements prior to collecting a sample.

6. Fill the appropriate sample containers, shown in Table 3, directly from the sample
port.

7. Label, package, and prepare the samples for shipment to the laboratory in
accordance with Section 6.10 and the IT SOPs 2.1, 17.1, and 17.2. Transfer the

samples to cold storage immediately after collection.

6.6 FreeProductSampling

Free product samples will be collected from both an extraction well and the recovered product

holding vessel. The sample from the extraction well will be analyzed for the baseline

characterization. The sample from the holding vessel will be analyzed for profiling. The free

product samples will be collected with a disposable-type bailer or thief-type sampler and placed

directly into a sample container. The samples will be labeled according to Section 6.10, and

packaged and prepared for shipment to the laboratory in accordance with the IT SOPs 2.1, 17.1,
and 17.2.
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6.7 PhotoionizationDetectorOperation

A portable PID will be used to screen soil for evidence of petroleum hydrocarbon contamination.

The PID measures the presence of volatile ionizable contaminants in vapor. The PID will be

operated and calibrated daily according to the manufacturer's specifications. The procedure for

PID operation is summarized below:

1. Turn on instrument according to the manufacturer's directions and allow the lamp
to stabilize.

2. Establish "zero" for the PID calibration using atmospheric air.

3. Verify the instrument is in calibration by reading a known concentration (usually
50 to 100 parts per million by volume [ppmv] of iso-butylene in air). If the
instrument reading is more than 25 percent from the true value, recalibrate the PID
following manufacturer's directions.

4. Attach sampling pump inlet to the vapor sampling port of the GAC treatment
system. Fill Tedlar TMbag with vapor from sample pump discharge.

5. Once filled, remove Tedlar TMbag from pump and attach to inlet of PID meter.

6. Collect the reading from the instrument and record it in the field logbook.

6.8 DecontaminationProcedure

Decontamination of nondisposable sampling equipment that comes in contact with samples

(such as sleeve rings and the split-spoon sampling device) will be performed according to

IT SOP 6.1 to prevent the introduction of extraneous material into samples and to prevent

cross-contamination between sampling events. A summary of the procedure is presented below.

All sampling equipment will be decontaminated by steam cleaning or by washing with a

nonphosphate detergent such as Liquinox TM or equivalent. Decontamination water will be

collected in 55-gallon DOT-approved drums or a poly-tank and subsequently treated by the DVE

system.

The following procedures will be used for decontamination of nondisposable sampling

equipment:

1. Rinse with potable water. Change the water frequently. This step will decrease the
gross contamination and reduce the frequency at which the nonphosphate detergent
and water solution need to be changed.

2. Wash with the nonphosphate detergent and water solution. Dilute the
nonphosphate detergent as directed by the manufacturer. This step will remove
remaining contamination from the equipment.
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3. Rinse with potable water. Change the water frequently. This step will rinse the
detergent solution away from the equipment.

4. Rinse with de-ionized water. This step will rinse any detergent solution and
potable water residues. Rinsing will be accomplished by applying the de-ionized
water from a stainless steel Hudson-type sprayer or Nalgene xMsqueeze bottle while
holding equipment over a five-gallon bucket.

Decontamination of drilling and heavy equipment will be accomplished via hot water pressure

washing according to IT SOP 6.2.

6.9 SampleNumbering

All samples submitted to the analytical laboratory will be uniquely numbered according to

IT SOP 17.2 in the following format:

13-X-Y-ZZZ

Where, "X" is the system identifier, such as 7 and 37; "Y" is the type of sample (e.g., S for soil,

W for wastewater, P for product and V for vapor); and "ZZZ" is a sequential sample number for

this project. Groundwater samples will be labeled using the well ID. The sample number will be

recorded in the field logbook at the time of sample collection. A complete description of the

sample and sampling circumstances will be recorded in the Field Log and Field Activity Daily

Log, and referenced to the unique sample identification number.

6.10 SampleLabeling

Sample labels will be filled out with indelible ink and affixed to each sample container. Each

sample label will be covered with clear tape according to IT SOP 17.1. Sample containers will

be placed in resealable plastic bags to protect the sample from moisture during transportation to

the laboratory. Each sample container will be labeled with the following, at minimum:

• Sample identification number
• Sample collection date (month/day/year)
• Time of collection (24-hour clock)
• Project number (i.e., 807181)

• Sampler's initials
• Analyses to be performed

• Preservation (if any)
• Location (i.e., Alameda Point)
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6.11 SamplePackagingand Shipment

Samples will be shipped to the analytical laboratory by land delivery services according to DOT

regulations. The International Air Transportation Association regulations will be adhered to

when shipping samples by air courier services. Transportation methods will be selected to

ensure that the samples arrive at the laboratory in time to allow testing according to established

holding times and project schedules. No samples will be accepted by the receiving laboratory

without a properly prepared COC record and properly labeled and sealed shipping container(s).

Packaging of sample containers will be based on the level of protection a sample will require

during handling, shipping, and storage. Protection may vary according to sample type, sample

media, suspected amount of hazardous substances, required testing, and handling and storage

conditions. Proper packaging will be based on the following considerations:

1. Type and composition of inner packing (e.g., plastic bags, metal cans, absorbent
packing material, and ice for preservation)

2. Type and composition of overpacks (e.g., metal or plastic coolers, cardboard box,
rock core box, and undisturbed tube rack)

3. Method of overpack sealing (e.g., strapping tape, custody seals)

4. Marking and labeling ofoverpacks (e.g., laboratory address, any appropriate DOT
Hazard Class Labels, and handling instructions)

Upon collection, samples will be handled according to IT SOP 2.1. Immediately after sample

collection, sample labels will be affixed to each sample container. Each sample label will be

covered with clear tape. Containers with samples will be placed in a resealable plastic bag to

keep the sample container and the label dry. SUMMA rMcanisters will be shipped in coolers

without ice.

Because there is no evidentiary intent in the project objectives, custody seals will not be affixed

to each sample container; two custody seals placed on the cooler with samples will be sufficient

for the purpose of this project. All glass sample containers will be protected with bubble wrap.

A temperature blank will be placed in every cooler with samples.

Samples to be shipped by commercial carrier will be packed in a sample cooler lined with a

plastic bag. Ice, double bagged in resealing bags, will be added to the cooler in sufficient

quantity to keep the samples cooled to 4+2 degrees Celsius (°C) for the duration of the shipment

to the laboratory. Sample cooler drain spouts will be taped from the inside and outside of the

cooler to prevent any leakage. Saturday deliveries will be coordinated with the laboratory.
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If samples are picked up by a laboratory courier service, the COC form will be completed and

signed by the laboratory courier. The cooler will then be released to the courier for

transportation to the laboratory.

If a commercial carrier is used, the COC form will include the airbill number in the "transfers

accepted by" column, and will be sealed in a resealable bag. The COC form will then be taped

to the inside of the sample cooler lid. The cooler will be taped shut with strapping tape, and two

custody seals will be taped across the cooler lid: one seal in the front and one seal in the back.

Clear tape will be applied to the custody seals to prevent accidental breakage during shipping.

The samples will then be shipped to the analytical laboratory. A copy of the courier airbill will

be retained for documentation.

6.12 Field Documentation

At a minimum, sampling information will be recorded on a COC form and in the Field Activity

Daily Log. All entries will be legible and recorded in ink. Sampling locations documented in

the Field Activity Daily Log will include:

• Depth of sample soil samples
• Well identification number

• Influent/effiuent

6.12.1 Chain-of-Custody

The COC form will be completed according to the requirements of IT SOP 1.1, and as described

in Section 5.0 of the QAPP.

6.12.2 Field Logbooks

A permanently bound field logbook with consecutively numbered pages will be assigned to this

project. All entries will be recorded in indelible ink. Corrections will be made following the

procedure described in Section 6.6.3. At the end of each workday, the logbook pages will be

signed by the responsible sampler and any unused portions of a logbook page will be crossed

out, signed, and dated.

If it is necessary to transfer the logbook to another person, the person relinquishing the logbook

will sign and date the last page used, and the person receiving the logbook will sign and date the

next page to be used.
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At a minimum, the logbook will contain the following information:

• Project name and location

• Date and time

• Personnel in attendance

• General weather information

• Work performed

• Field observations

• Sampling performed, including specifics such as location, type of sample, type of
analyses, and sample identification

• Field analyses performed, including results, instrument checks, problems, and
calibration records for field instruments

• Descriptions of deviations from the FSP

• Problems encountered and corrective action taken

• Identification of field QC samples

• QC activities

• Verbal or written instructions

• Any other events that may affect the samples

6.12.3 Document Corrections

Changes or corrections on any project documentation will be made by crossing out the item with

a single line, initialing by the person performing the correction, and dating the correction. The

original item, although erroneous, will remain legible beneath the cross-out. The new

information will be written above the crossed-out item. Corrections will be written clearly and

legibly with indelible ink.
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Table 1

Summary of Field Sampling and Analysis at Site 7

Number
Matrix of Field Numberof QC Analysis Description

Samples Samples (per Site)

Groundwater Characterization

Groundwater 1 Onetripblank VOCs(EPA8260B) Samplefrompiezometerwithfree

(Baseline) OneMS/MSDsample product.

Product 1 None TPHfingerprint(EPA8015B) Samplefrompiezometerwithfree

(Baseline) Viscosity,Density,SpecificGravity product.
(ASTMD445)

DVE Vapor Sampling- Pilot Test

Vapor(Pilottest) 12 Influent None TVPH(EPATO-3) Oneinfluentsamplecollectedat
maximum vacuum, 25, 50, and 75
percent vacuum tests; additional
samples from positioning the extraction
tubes at different depths.

1Effluent None VOCs(EPATO-14A) Oneeffluentwillbecollectedatthe
stack.

Daily PIDmonitoringofthe influentandthe
effluent.

Vapor 3 Influent None TVPH(EPATO-3) Oneinfluentsamplecollectedweekly.
(First month of
operation)

Daily PIDmonitoringofthe influentandthe
effluent.

DVE Vapor Sampling - Full Scale Operation

Vapor Upto4 None TVPH(EPATO-3) Oneinfluentsamplecollectedeverytwo
(Secondmonth Influent weeks;twoadditionalsamplesmaybe
ofoperation) collectedduringthefirstweek.

Daily PIDmonitoringoftheinfluentandthe
effluent.

Vapor 2 Influent None TVPH(EPATO-3) Oneinfluentsamplecollectedmonthly.
(Third month
andthereafter)

1Effluent VOCs(EPATO-14A) Oneeffluentwillbecollectedatthe
stack.

Daily PIDmonitoringofthe influentandthe
effluent.

DVE Process Water Sampling - Pilot Test and First Month

Water 4 Influent 4 trip blanks, analyzed TPH asgasoline (EPA8015B) Two pairsduring the first week;one pair
4 Effluent only if TPHor VOCs VOCs(EPA8260B) duringthe secondweek;onepair at the

aredetectedinthe endofthemonth.
effluent Metals(EPA6010B/7000) Only one influent will be analyzed for

VOCs.

Only one influent and one effluent will be
analyzed for metals.
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Table 1, Continued

Summary of Field Sampling and Analysis at Site 7

Number I
Matrix of Field Numberof QC

Samples Samples(per Site) Analysis Description

DVE Process Water Sampling - Full Scale Operation

Water 6Infiuent 6tripblanks,analyzed TPHasgasoline(EPA8015B) Twopairsduringthefirstweek;onepair
6 Effluent onlyif TPHorVOCs VOCs(EPA8260B) duringthe secondweek;one pair

aredetectedinthe Metals(EPA6010B/7000) monthlythereafter.effluent Only one influent will be analyzed for
VOCs.

Only one effluent will be analyzed for
metals (no influent).

Waste Profile

Process- 2 None TEPH(EPA8015B) DiscretegrabsampleforVOCs.Four
generatedsludge VOCs(EPA8260B) pointcompositesamplesforallother

CAM17Metals(EPA6010B/7000) analyses.
Reactivity, corrosivity, and ignitability
(SW-8467.3,9045,and7.1)

Soilcuttings 6 None TEPH(EPA8015B) DiscretegrabsampleforVOCs.
VOCs(EPA5035/8260B) Four-pointcompositesamplesforall
CAM17Metals(EPA6010B/7000) otheranalyses.

Reactivity, corrosivity, and ignitability
(SW-8467.3,9045,and7.1)

Wastewater 1 None TEPH(EPA8015B) Onesamplewillrepresentawaste
VOCs(EPA8260B) stream.

CAM17Metals(EPA6010B/7000Series)

TPH as gasoline (EPA 8015B)

SVOC(EPA 8270C)

COD (SM5220D)

TSS (EPA 160.2)

O&G (EPA1664)

Hydrocarbon O&G (EPA 1664)

Total and amenable cyanide (EPA 335.1;
335.2)

Phenolics (EPA 420.1)

Pesticides/PCBs(EPA8081N8082)

pH(EPA150.1)

Temperature (field test)

Recoveredfree Upto 2 None TPHasgasoline(EPA8015B) Onesampleduringthe pilottest andone
product TEPH(EPA8015B) sampleduringfullscaleoperation.

Metals(EPA6010B/7000)
Flash point (EPA 1010)

TOX (EPA9020B)
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Table 1, Continued

Summary of Field Sampling and Analysis at Site 7

Number
Number of QC

Matrix of Field Samples(per Site) Analysis DescriptionSamples

Spentgranular 1 None TPHasgasoline(EPA8015B) Onefour-pointcompositesample.
activatedcarbon TEPH(EPA8015B)

Metals(EPA6010B/7000)
Flash point (EPA 1010)
TOX (EPA 9020B)

Notes:

ASTMdenotesAmericanSocietyfor TestingandMatenals. SVOCdenotessemivolatileorganiccompounds.
APIdenotesAmericanPetroleumInstitute. TOdenotestoxicorganics.
CODdenoteschemicaloxygendemand. TOXdenotestotalorganichalides.
EPAdenotesU.S.EnvironmentalProtectionAgency. TPHdenotestotalpetroleumhydrocarbons.
MS/MSDdenotesmatrixspikematrixspikeduplicate. TSSdenotestotaldissolvedsolids.
0 &Gdenotesoilandgrease. TVPHdenotestotalvolatilepetroleumhydrocarbons.
PCBsdenotespolychlorinatedbiphenyls. VOCsdenotesvolatileorganiccompounds.
SMdenotesStandardMethods.
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Table 2

Summary of Field Sampling and Analysis Parcel 37

Number Number of QC
Matrix of Field Samples(per Site) Analysis Description

Samples

Groundwater Characterization

Groundwater 1 Onetripblank VOCs(EPA8260B) Samplefrompiezometerwithfree

(Baseline) OneMS/MSDsample product.

Product 1 None TPHfingerprint(EPA8015B) Samplefrompiezometerwithfree

(Baseline) Viscosity,Density,SpecificGravity product.
(ASTMD445)

DVE Vapor Sampling - Pilot Test

Vapor(Pilottest) 12Influent None TVPH(EPATO-3) Oneinfluentsamplecollectedat
maximum vacuum, 25, 50, and 75
percent vacuum tests; additional
samples from positioning the extraction
tubes at different depths.

1Effluent None VOCs(EPATO-14A) Oneeffluentwillbecollectedatthe
stack.

Daily PIDmonitoringofthe influentandthe
effluent.

Vapor 3Influent None TVPH(EPATO-3) Oneinfluentsamplecollectedweekly.
(First month of
operation)

Daily PIDmonitoringoftheinfluentandthe
effluent.

DVE Vapor Sampling - Full Scale Operation

Vapor Upto4 None TVPH(EPATO-3) Oneinfluentsamplecollectedeverytwo
(Secondmonth Influent weeks;twoadditionalsamplesmaybe
ofoperation) collectedduringthefirstweek.

Daily PIDmonitoringofthe influentandthe
effluent.

Vapor(Third 2 Influent None TVPH(EPATO-3) Oneinfluentsamplecollectedmonthly.
month and
thereafter)

1 Effluent VOCs(EPATO-14A) Oneeffluentwillbecollectedatthe
stack.

Daily PIDmonitoringoftheinfluentandthe
effluent.

DVE Process Water Sampling - Pilot Test and First Month

Water 4Influent 4tripblanks,analyzed TEPH(EPA8015B) Twopairsduringthefirstweek;onepair
4 Effluent only ifTPHor VOCs VOCs(EPA8260B) duringthe secondweek;onepairat the

aredetectedinthe endofthemonth
effluent Metals(EPA6010B/7000) Only one influent will be analyzed for

VOCs

Only one influent and one effluent will be
analyzed for metals
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Table 2, Continued

Summary of Field Sampling and Analysis Parcel 37

Number
Matrix of Field Numberof QC Analysis Description

Samples Samples (per Site)

DVE Process Water Sampling - Full Scale Operation

Water 6Influent 6 tripblanks,analyzed TEPH(EPA8015B) Twopairsduringthefirstweek;onepair
6 Effluent onlyif TPHorVOCs VOCs(EPA8260B) duringthe secondweek;one pair

aredetectedinthe monthlythereafter
effluent Metals(EPA6010B/7000) Only one influent will be analyzed for

VOCs

Only one effluent will be analyzed for
metals (no influent)

Waste Profile

Process- 2 None TEPH(EPA8015B) DiscretegrabsampleforVOCs.Four
generatedsludge VOCs(EPA8260B) pointcompositesamplesforallother

analyses.
CAM17Metals(EPA6010B/7000)
Reactivity, corrosivity, and ignitability
(SW-846 7.3, 9045, and 7.1)

Soilcuttings 6 None TEPH(EPA8015B) DiscretegrabsampleforVOCs.
VOCs(EPA5035/8260B) Four-pointcompositesamplesforall
CAM17Metals(EPA6010B/7000) otheranalyses.

Reactivity, corrosivity, and ignitability
(SW-846 7.3, 9045, and 7.1)

Wastewater 1 None TEPH(EPA8015B) Onesamplewillrepresentawaste
VOCs(EPA8260B) stream.
CAM17Metals(EPA6010B/7000Series)

TPH as gasoline (EPA 8015B)

SVOC(EPA8270C)

COD (SM5220D)

TSS(EPAt60.2)

O&G(EPA1664)

Hydrocarbon O&G (EPA 1664)

Totalandamenablecyanide(EPA335.1;
335.2)

Phenolics (EPA 420.1)

Pesticides/PCBs(EPA8081A/8082)

pH(EPA150.1)

Temperature (field test)

Recoveredfree Upto 2 None TPHasgasoline(EPA8015B) Onesampleduringthepilottestandone
product TEPH(EPA8015B) sampleduringfullscaleoperation.

Metals(EPA6010B/7000)
Flash point (EPA 1010)

TOX (EPA9020B)
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Table 2, Continued
Summary of Field Sampling and Analysis Parcel 37

Number
Matrix of Field Numberof QC

Samples Samples(perSite) Analysis Description

Spentgranular 1 None TPHasgasoline(EPA8015B) Onefour-pointcompositesample,
activatedcarbon TEPH(EPA8015B)

Metals(EPA6010B/7000)

Flash point (EPA 1010)
TOX (EPA 9020B)

Notes:

ASTMdenotesAmericanSocietyforTestingandMaterials. SVOCdenotessemivolatileorganiccompounds,
APIdenotesAmericanPetroleumInstitute. TOdenotestoxicorganics.
CODdenoteschemicaloxygendemand. TOXdenotestotalorganichalides.
EPAdenotesU.S.EnvironmentalProtectionAgency, TPHdenotestotalpetroleumhydrocarbons.
MS/MSDdenotesmatrixspikematrixspikeduplicate. TSSdenotestotaldissolvedsolids.
0 &Gdenotesoilandgrease. TVPHdenotestotalvolatilepetroleumhydrocarbons.
PCBsdenotespolychlorinatedbiphenyls. VOCsdenotesvolatileorganiccompounds,
SMdenotesStandardMethods,
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Table 3

Sample Containers, Preservatives, and Holding Times

Analytes Method Container* Preservative HoldingTime

Water

TPHasgasoline EPA8015B Three40-mLvials, HCItopH<2 14days
TeflonTM-linedseptum Coolat4+2°C

TEPH EPA 8015B Two l-liter amber bottles, Coolat 4+2°C 7 days beforeextraction,
TeflonTM-linedlid 40 daysafterextraction

VOCs EPA8260B Three40-mLvials, HCItopH<2 14days
Teflon_-Iinedseptum Coolat 4+2°C

SVOCs EPA8270C Twol-liter amberbottles, Coolat 4+2°C 7 daysbeforeextraction,
TeflonTM-linedlid 40 daysafterextraction

Pesticides/PCBs EPA8081N8082 Twol-liter amberbottles, Coolat 4+2°C 7 daysbeforeextraction,
Teflon_-Iined lid 40 daysafterextraction

Chemicaloxygen SM5220D 250mL HDPE H2SO4to pH<2 28 days
demand Coolat4+2°C

Totaloil andgrease EPA1664 l-liter amberbottle, H2SO4to pH<2 128 days
TeflonTM_linedlid Coolat4+2°C

Hydrocarbonoiland EPA1664 l-liter amberbottle, H2SO4to pH<2 28 days
grease Teflon_-Iined lid Coolat 4+2°C

Totalsuspendedsolids EPA160.2 250mL HDPE Coolat 4:1:2°C 7 days

Phenols EPA420.1 l-liter amberbottle H2SO4to pH<2 28days
Coolat 4+2°C

Cyanide EPA335.1and 335.2 1liter HDPE NaOHto pH>12 14days
0.6 gram Ascorbic
Acid

Metals EPA6010B/7000 500mL HDPE HNO3to pH<2 180daysfor allmetals
except mercury
28 days for mercury

Vapor

TVPHandVOCs I EPATO-3 I One6-LiterPassivated None 14days

I EPATO-14A I Summa Canister
Product

TPHfingerprint EPA8015B Three40-mLvials, Coolat 4+2°C Notspecified
TEPH EPA8015B TeflonTM-linedseptum

TPH as gasoline EPA8015B
Metals EPA6010B/7000

Flashpoint EPA1010
TOX EPA9020B

Viscosity,density,and ASTMD445 ½ liter Coolat 4+2°C Notspecified
specific gravity
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Table 3, Continued

Sample Containers, Preservatives, and Holding Times

Analytes Method Container(a) Preservative [ Holding Time

b

Soil

TEPH EPA8015B Brasssleeveor 8-oz.glass Coolat4_+2°C 14days
liar withaTeflonTM-linedlid

VOCs EPA5035/8260B 3 EnCoredevices Coolat 4+2°C 48hoursunpreserved

14 days preserved

CAM17Metals EPA6010B/7000 Onebrasssleeveor one Coolat 4+2°C 180daysfor allmetals
8-oz.glassjar witha exceptmercury
Teflon_-Iinedlid 28daysformercury

Reactivity;corrosivity; EPASW-8467.3, Assoonaspossible
ignitability EPA 9045;

EPASW-8467.1

Sludge

TEPH EPA8015B Brasssleeveor 8-oz.glass Coolat4_+2°C 14days
VOCs EPA8260B jar withaTeflon_-Iined lid

CAM17Metals EPA6010B/7000 Onebrasssleeveor one Coolat 4+2°C 180daysfor allmetals
8-oz.glassjar witha exceptmercury
Teflon_-Iinedlid 28daysformercury

Reactivity;corrosivity; EPASW-8467.3, As soonas possible
ignitability EPA9045;

EPASW-8467.1

Spentgranularactivatedcarbon

TPHasgasoline EPA8015B Brasssleeveor 8-oz.glass Coolat4+2°C 14days

TEPH EPA8015B jarwithaTeflon_-Iinedlid

VOCs EPA8260B •

CAM17Metals EPA6010B/7000 Onebrasssleeveor one Coolat 4+2°C 180daysfor all metals
8-oz.glassjar witha exceptmercury
Tet]on_-Iinedlid 28daysfor mercury

Flashpoint EPA1010 Assoonaspossible

TOX EPA9020B 14days

Notes:

•Additionalsamplecontainerswillbeprovidedfor HDPEdenoteshighdensitypolyethylene.
matrixspikematrixspikeduplicateanalyses. HN03denotesnitricacid.

ASTMdenotesAmericanSocietyforTestingandMaterials. mLdenotesmilliliter.
APIdenotesAmericanPetroleumInstitute. PCBsdenotespolychlorinatedbiphenyls.
°CdenotesdegreesCelsius. SVOCsdenotessemivolatileorganiccompounds.
CAMdenotesCaliforniaAssessmentMetal. TOdenotestoxicorganic.
CODdenoteschemicaloxygendemand. TOXdenotestotalorganichalides.
EPAdenotesU.S.EnvironmentalProtectionAgency. TVPHdenotestotalvolatilepetroleumhydrocarbons.
HCldenoteshydrochloricacid. VOCsdenotesvolatileorganiccompounds.
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1.0 Introduction

IT Corporation (IT) has prepared this Quality Assurance Project Plan (QAPP) to address

requirements for sampling and analysis in support of a corrective actions at Site 7 and Parcel 37,

located on Alameda Point, Alameda, Califomia. The goal of this project is to remove jet

propulsion fuel No. 5 (JP-5) free phase product from the subsurface at the sites to the extent

technically and economically practical. The extent of free phase product on the surface of the

groundwater table beneath the sites will be delineated during the investigation portion of this

project. Following the spatial delineation of the free phase product, the data will be evaluated

from an engineering standpoint, and if appropriate, a Dual Vacuum Extraction (DVE) pilot test

will be conducted to verify effectiveness of the technology at these sites. The results of the pilot

test will be used to determine the effectiveness of DVE at these locations, and to provide

parameters for the design and construction of the full-scale DVE system. At the conclusion of

the pilot tests, the systems will be operated in the pilot scale mode until the full-scale designs

have been completed and implemented.

This work will be conducted under Contract Task Order (CTO) No. 0013 of Naval Facilities

Engineering Command Engineering Field Activity - West (EFA-West) Environmental Remedial

Action Contract No. N62474-98-D-2076.

This QAPP is based on the requirements of the following documents:

• Naval Facilities Engineering Command Navy Installation Restoration Chemical
Data Quality Manual (IR CDQM), (Naval Facilities Engineering Service Center
[NFESC], 1999)

• Guidance for the Data Quality Objectives Process, EPA QA/G-4 (EPA, 2000)

• EPA Guidance for QualityAssurance Project Plans, EPA QA/R-5 (EPA, 1999a)

• IT Corporation, August 2000, Quality Control Program Plan for Environmental
Remedial Actions Contract No. N62474-98-D-2076

• U.S. Navy Southwest Division (SWDIV), October 1999, Environmental Work
Instruction 4EN. 1 - Chemical Data Validation, (SWDIV, 1999a)

• U.S. Navy SWDIV, Environmental Work Instruction 4EN.2 -Review, Approval,
Revision, and Amendment of Field Sampling Plans (FSP) and Quality Assurance
Project Plans (QAPP, (SWDIV, 1999b).

ConcDP.F_O7181AlamedaCTO13_Stte7_Par'JT_Sap_OAPPdf,doc 1-1 DooJmentControINumber1538.0W14/01 Revision0 -June15,2001



• U.S. Navy Southwest Division (SWDIV), Environmental Work Instruction 4EN.3 -
Laboratory Quality Assurance Program, (SWDIV, 1999c).

This QAPP and the preceding document, Field Sampling Plan (FSP) constitute the Sampling and

Analysis Plan (SAP). The FSP has the following objectives:

• Describe the sampling strategy and design

• Describe and establish consistent field sampling procedures

• Establish data gathering, sample handling, and documentation methods that will be
employed during field activities

Quality control requirements associated with the sampling activities are presented in the FSP and

will not be repeated here.

In accordance with the U.S. Environmental Protection Agency (EPA), the QAPP elements are

categorized into four groups that have been addressed in the SAP as follows:

• Group A. Project Management

- Title and Approval Sheet
- Table of Contents

- Project/Task Organization - QAPP Section 2.0

- Data Quality Objectives - QAPP Section 3.0

- Documentation and Records - FSP Section 6.6, QAPP Section 5.0

• GroupB. Measurement/DataAcquisition

- Sampling Methods Requirements - FSP Sections 5.0 and 6.0

- Sample Handling and Custody Requirements - FSP Section 6.0 and QAPP
Section 5.0

- Analytical Method Requirements - QAPP Sections 3.2.7 and 3.2.8

- Quality control requirements - QAPP Sections 3.2 and 6.2

- Instrument/Equipment Testing, Inspection and Maintenance Requirements -
QAPP Section 6.2.2

- Instrument Calibration and Frequency - QAPP Section 6.2.1

- Acceptance Requirements for Supplies and Consumables - QAPP Section 6.2.4
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• Group C. AssessmentOversight

- Assessments and Response Actions - QAPP Section 6.3 and 8.0
- Reports to Management - QAPP Section 8.0

• Group D. Data Validation and Usability

- Data Review, Validation and Verification Requirements - QAPP Section 7.1

- Validation and Verification Methods - QAPP Section 7.3

- Reconciliation with User Requirements - QAPP Section 7.4

1.1 Objective

This QAPP has been prepared to ensure that the data collected over the course of the project are

of known quality to meet their intended use, and that all components of data acquisition are

thoroughly documented, verifiable and defensible. This document describes the project data

quality objectives (DQOs) and based on these DQOs derives appropriate quality assurance (QA)

objectives and quality control (QC) requirements to ensure that the acquired data are valid and

usable. The QAPP outlines the criteria for data quality in terms of precision, accuracy,

representativeness, comparability, and completeness, often referred to as the PARCC parameters.

1.2 Background
This information is provided in Section 2.0 of the FSP.
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2.0 Project Organization

The project organization consists of representatives from the Navy providing technical direction

and QA oversight, and the IT Team. The project organization, which is shown in Figure 1,

"Project Organization Chart," consists of the following members:

• Remedial Project Manager, Southwest Division

• U.S. Navy QA Officer (QAO)

• Project Manager, IT
• Program QC Manager, IT

• Program Chemist, IT

• Program Health and Safety Manager, IT
• Site Health and Safety Officer, IT

• Technical Manager, IT

• Superintendent/Construction Manager, IT

• Project QC Manager, IT
• Project Engineer, IT

• Project Chemist, IT
• Field Technician, IT

The responsibilities of the team members associated with data acquisition activities are presented

in Table 1, "Project Personnel and Chemical Data Collection Responsibilities."
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3.0 Quality Assurance Objectives

DQOs are qualitative and quantitative statements that clarify the project objectives, specify the

most appropriate type of data for the project decisions, determine the most appropriate conditions

from which to collect data, and specify tolerable limits on decision errors. DQOs are based on

the end uses of the data and are determined through a seven-step process as described in QA/G-4

(EPA, 2000).

In addition to the project objectives, the DQOs specify data collection boundaries and

limitations, the most appropriate type of data to collect, and the level of decision error that will

be acceptable for the decision.

3.1 DataQuafityObjectives
The DQO process is a series of planning steps based on scientific methods that are designed to

ensure that the type, quantity, and quality of environmental data used for decision-making are

appropriate for the intended application. The DQO process, as defined by EPA, consists of

seven steps that are designed to provide a systematic approach to resolving issues that pertain to

the site investigation and remediation (EPA, 2000). This section of the QAPP describes the

outcome of the seven-step DQO process for data collection activities under the scope of work for

this project.

3.1.1 Stating the Problem

Step 1: Summarize the problem that requires environmental data acquisition and identify

the resources available to resolve the problem. As aresult of past activities at Alameda

Point, JP-5 has leaked into the subsurface of Parcel 37, and gasoline has leaked into the

subsurface of Site 7. The extent of free phase product is unknown at this time and probably

varies across the sites. Under this corrective action, the Navy has contracted IT to design, build

and operate DVE systems for free-phase product removal. The effectiveness of free-product

removal using DVE is to be determined through pilot testing.

This plan describes the pilot-scale DVE systems to be installed and provides preliminary plans

for operating full-scale systems. Optimal operating conditions for the full-scale systems will be

determined during the pilot tests. Remediation of soil and groundwater is not within the scope of

work for this CTO.

ConcDP.F._807181AlamedaCTOt3_Site7_Par37_Sap_OAPP_df.doc 3-1 DocumentControINumber1538.06/14/01 RevisionO-June15,2001



3.1.2 Identifying the Decisions

Step 2. Identify the decision that requires acquisition of environmental data. Identify the

intended use of the data. The decision that requires environmental data acquisition is to

optimize the removal of free phase product from the subsurface at Site 7 and Parcel 37, while

balancing the technical practicality and effectiveness of DVE, from technology, engineering, and

cost standpoints. Samples of groundwater, vapor, soil, and recovered product will be collected

and analyzed as described in the FSP. The data acquired over the course of the project activities

will be used to answer the following questions:

1. What are the hydrogeologic conditions and chemical speciation in the groundwater
at the sites?

- What are depths to groundwater beneath the sites?

- What are the depth and thickness of the free product layers present at the sites?

- What are the concentrations of the dissolved phase products and their
constituents in groundwater?

- What areas contain recoverable free product?

2. Are the DVE systems operating at maximum capacity?

- What is the maximum rate of free phase product recovery that can be cost
effectively attained under different vacuum and system operating conditions
during the initial testing and pilot phase operations of the DVE systems?

3. Is the DVE technique effective at removing product at Site 7 and Parcel 37?

- Is free product being drawn into the extraction wells?

- Does the application of DVE yield an adequate radius of vacuum influence
(ROI) for capture of the product plumes and cost-effective full-scale
implementation?

4. Are the vapor discharges from the DVE system effluent and the treated water
discharged to the sanitary sewer compliant with applicable permits?

- Are the Bay Area Air Quality Management District (BAAQMD) discharge
permit requirements for vapor emissions being met?

- Are the Publicly Owned Treatment Plant (POTW) discharge permit
requirements being met?
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5. What are the disposal options for waste?

- Do the investigation-derived waste (IDW) and the waste streams generated
during the pilot test and full-scale operations meet selective criteria for cost
effective disposal?

- Can recovered product be recycled?

The intended use of the data is as follows:

• Characterize the baseline conditions with respect to dissolved and free phase
contaminants in groundwater

• Support the final evaluation of remedy selection prior to full-scale implementation

• Support the installation and operation of the DVE system; optimize the system
operation parameters

• Support ongoing evaluation of system effectiveness and operational efficiency

• Ensure compliance with air and water discharge permit requirements

• Characterize waste streams for disposal

3.1.3 Identifying Inputs to the Decisions

Step 3. Identify the information needed to support the decisions and specify the inputs

requiring environmental measurements. The input datato the decisionsregarding the

performance of the DVE pilot-scale remediation are the analytical results of the chemicals of

concem in the system influent and effluent vapor and water streams. Results of analysis of

samples representing waste streams and air emissions will support decisions related to waste

disposal and permit compliance. The following data and measurements will be obtained to

support the project decisions:

1. What are the baseline conditions in the pilot-scale DVE system well field areas in
terms of geology, hydrogeology and the product distribution?

- Well logging data, lithologic descriptions of subsurface materials

- The depth to groundwater measurements

- Groundwater flow directions (calculated)

- Product thickness, depth, and extent measurements

- Concentrations of dissolved phase product in groundwater as determined using
EPA Method 8015B analysis for total petroleum hydrocarbons (TPH)
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2. Is the DVE system operating at its maximum capacity?

- Concentrations of total volatile petroleum hydrocarbons (TVPH) in influent
vapor as determined using EPA Method TO-3

- Measured volume of product in the recovery tanks

- Calculated rates of overall product recovery (product, liquid phase, and vapor
phase)

- Hydrocarbon concentrations in influent and effluent water samples

3. Is DVE technique effective at removing product from groundwater at Site 7 and
Parcel 37?

- Hydrocarbon concentrations in the influent and effluent vapor and water streams
of the DVE system.

- Measured volumes of recovered product

- Calculated rates of overall product recovery and associated operational cost per
gallon of recovered product

- Vacuum measured in piezometers

- Free product thickness measurements in piezometers

4. Are the vapor discharges from the DVE system effluent and the treated water
discharged to the sanitary sewer compliant with applicable permits?

- Total concentrations of volatile organic compounds (VOCs) in the vapor
discharge stream as determined with a field portable photoionization detector
(PID). The BAAQMD may also require periodic laboratory analyses as a
condition of issuing a permit to construct and operate the system.

- Concentrations of chemical parameters included in the POTW batch discharge
permit within the treated effluent water

5. What are the disposal options for waste?

- Concentrations of chemical constituents in soil cuttings and wastewater samples

- Concentrations of organic compounds, metals and the flash point of the
recovered product

3.1.4 Defining the Boundaries

Step 4. Specify the spatial and temporal aspects of the environmental media that the data

must represent to support the decision. Previous investigations indicated the presence of
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gasoline and BTEX in the subsurface of Site 7 and JP-5 in the subsurface of Parcel 37, (IT 1999).

It is anticipated that the free phase product exists within the pore space of the soils at the

capillary fringe of the groundwater table. Annual fluctuations of the groundwater table elevation

may have caused a "smearing effect" of the free phase product where-by some of the free phase

product is distributed within the soil voids beneath the high stand of the groundwater table. Low

groundwater stands during the summer and fall months, and high groundwater stands during the

winter and spring months, cause this "smearing effect" in areas where free phase product are

floating atop the groundwater table. This corrective action specifically targets removal of free

phase product at the groundwater table interface. In as much as the full-scale system is

scheduled to be operational during the late summer and fall months of the year (low groundwater

stand), it is anticipated that the system will be able to target the "smeared" areas of the soil
column in an efficient manner.

It is anticipated that the pilot-scale remediations will be implemented within the spatial

boundaries shown in Figures 2 and 3 of the FSP. The DVE pilot system will operate for

approximately one months; the startup period is anticipated to take one week. The full-scale

system is scheduled to be operated for up to three months, or until product recovery has reached

an asymptotic, insignificant, or cost prohibitive recovery rate.

3.1.5 Developing a Decision Rule

Step 5. Develop a logical "lf...then" statement that defines the conditions that would

cause the decision-maker to choose among alternative actions. Decisions relatedto

optimization of the performance of the DVE systems will be made based on obtained process

and chemical data. Decisions regarding discharge compliance will be made based on

comparisons of effluent vapor and water concentrations to the BAAQMD and POTW discharge

permits. Decisions related to the selection of the disposal options for the IDW will be made

upon review of the chemical analyses and by comparing them to the disposal facility acceptance

requirements.

• If the effluent vapor concentrations exceed the requirements of the BAAQMD
permit, then the DVE system operational parameters will be re-evaluated, or the
vapor GAC vessel will be changed, or other operational changes will be
implemented based on the decisions of the project engineer.

• If a decrease in the influent vapor concentrations is observed, then the vacuum
settings of the DVE will be re-evaluated to improve vapor recovery.

• If the initial operation of the pilot-scale system yields a lower volume of extracted
free phase product than was anticipated (based on projected removal rates), then the
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system operating parameters will be adjusted to maximize the rate of free phase
product removal.

• If the concentrations of hydrocarbons and their constituents at one of the effluent

water sampling points indicate that breakthrough has occurred, the granular

activated carbon (GAC) bed associated with that sampling port will be changed.

• If the systems have induced an overall reduction in the thickness and volume of

free phase product, and the removal rate is deemed cost effective through sound

engineering judgement, then the DVE remediation technology has been successful
at these sites.

• If the rates of free phase product removal approach an insignificant volume or an

asymptotic value (or a cost prohibitive value), then the system performance will be
reviewed with the stakeholders and the operations reduced or ceased as deemed
appropriate.

• If contaminant concentrations in wastewater are greater than the POTW discharge

criteria, then the water will be treated through liquid GAC and will be re-sampled
prior to discharge. In the event that the wastewater again does not meet the

discharge requirements, it will be disposed of off site at an appropriate disposal

facility. Should this be the persistent case (involving significant volumes of
wastewater), the entire treatment train will be reviewed and modified as

appropriate.

• If contaminant concentrations in wastewater meet the POTW batch discharge

criteria, then the water will be disposed of into the sanitary sewer.

• If soil waste are deemed hazardous, then the waste will be transported for disposal

at an off-site hazardous waste disposal facility.

• If soil and water waste streams are deemed non-hazardous, then the soil will be

disposed of at a non-hazardous waste disposal facility and the aqueous waste will
be discharged to the sanitary sewer.

• If recovered product meets the recycling facility acceptance standards, then it will

be recycled. If not, another disposal option will be identified and implemented.

3.1.6 Specifying Limits on Decision Error

Step 6. Specify the decision-maker's acceptable limits on decision errors, which are used

to establish appropriate performance goals for limiting uncertainty in environmental

data. This step does not apply because sampling will not be based on probabilistic designs. The

number of samples to be collected are based on existing experience with similar projects and the

applicable regulatory guidance (for example, the frequency of wastewater sampling or of vapor

monitoring). The sampling strategy was also influenced by cost considerations. To limit

uncertainty in obtained environmental data, criteria for the PARCC parameters and reporting
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limits for the contaminants of concern have been developed. The data that meet these criteria

will be of definitive quality and of less uncertainty than the estimated data that do not meet the
criteria.

3.1.7 Optimizing the Design for Obtaining Data

Step 7. Identify the most resource-effective sampling and analysis design for generating

data that are expected to satisfy project DQOs. The systemwill targetthe areaswhere

maximum product removal can be expected. Vapor samples will be used to verify compliance

with BAAQMD requirements. Groundwater sampling will provide additional characterization

for future project decisions. The optimized sampling design is presented in Section 4.0 of the

FSP.

3.2 Analytical Data Quality Objectives

A laboratory with appropriate capabilities and accreditation will produce analytical data required

for the project using EPA methods of analysis. Analytical DQOs will be assessed through

application of the PARCC parameters. Laboratory QC checks that allow deriving the PARCC

parameters and the applicable QC criteria are defined in this section. Because precise and

accurate information may be expressed in several ways, only the definitions for these indicators

that are provided in this section will be used for data quality assessment. This section also

provides information on the analytical methods to be used and the project-required reporting

limits for the target analytes.

3.Z1 Laboratory Quafity Control Checks

The recovery of known additions is a part of laboratory analytical protocols. The use of

additives at known concentrations allows detecting matrix interferences and estimating the

impact of these interferences when present. It also allows evaluating the efficiency of extraction

procedures and overall accuracy of analysis. Laboratory internal QC checks will include:

• Laboratory control samples (LCS)

• Laboratory control duplicates (LCD)

• Matrix spikes (MS)

• Matrix spikes duplicates (MSD)
• Laboratory duplicates

• Surrogate standards
• Internal standards

• Method and instrument blanks

• Post-digestion spikes
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3.2.2 Laboratory Control Samples

Laboratory control samples are matrix equivalent QC check samples (analyte-free water,

laboratory sand, or sodium sulfate) spiked with a known quantity of specific analytes that are

carried through the entire sample preparation and analysis process. The spiking solution used for

LCS/LCD preparation is of a source different from the stock that was used to prepare calibration
standards.

3.2.3 Laboratory Duplicates

For laboratory sample duplicate (SD) analyses, a sample is prepared and analyzed twice.

Laboratory sample duplicates are prepared and analyzed with each batch of samples for most

inorganic analyses.

3.2.4 Matrix Spikes

Matrix spikes are QC check samples that measure matrix-specific method performance. A

matrix spike sample is prepared by adding a known quantity of target analytes to a sample before

sample digestion or extraction. In general, for organic compound and metal analyses, a

MS/MSD pair is prepared and analyzed with each preparation batch or for every 20 field

samples. The frequency of MS/MSD analysis depends on the project DQOs. For inorganic

compound analysis, a single MS and a laboratory sample duplicate are often prepared and

analyzed with each batch. The LCS results, together with matrix spike results, allow verifying

the presence of matrix effects.

3.Z5 Surrogate Standards

Organic compound analyses include the addition, quantitation, and recovery calculation of

surrogate standards. Compounds selected to serve as surrogate standards must meet all of the

following requirements; the compounds:

• Are not the target analytes
• Do not interfere with the determination of target analytes

• Are not naturally occurring, yet chemically similar to the target analytes

• Are compounds exhibiting similar response to target analytes

Surrogate standards are added to every analytical and QC check sample at the beginning of the

sample preparation. The surrogate standard recovery is used to monitor matrix effects and losses

during sample preparation. Surrogate standard control criteria are applied to all analytical and

QC check samples, and if surrogate criteria are not met, re-extraction and re-analysis may be

performed.
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3.2.6 Internal Standards

Some organic compound analyses include the addition, quantitation, and recovery calculation of

intemal standards. Intemal standards are usually synthetic compounds, which are similar in

chemical behavior to the target analytes. They are added to sample extracts at the time of

instrument analysis and are used to quantitate results through internal standards calibration

procedure. Internal standard recoveries are used to correct for injection and detector variability.

Gas chromatography/mass spectrometry (GC/MS) must use internal standards and have

acceptability limits for intemal standard areas. Use of intemal standard quantitation for gas

chromatography (GC) methods is optional.

3.2.7 Method Blanks

A method blank is used to monitor the laboratory preparation and analysis systems for

interferences and contamination from glassware, reagents, sample manipulations, and the general

laboratory environment. A method blank is carried through the entire sample preparation

process and is included with each batch of samples. Some methods of inorganic analysis do not

have a distinctive preparation step. For these tests the instrument blank, which contains all

reagents used with samples, is considered to be the method blank.

3.2.8 Instrument Blanks

An instrument blank is used to monitor the cleanliness of the instrument portion of a sample

analysis process. Instrument blanks are usually just the solvent or acid solution of the standard

used to calibrate the instrument. During metals analyses one instrument blank is usually

analyzed for every ten samples. For GC and GC/MS analyses, instrument blanks are analyzed

on an as-needed basis for troubleshooting and chromatography column carryover determination

purposes.

3.3 DataQuality Indicators

This section defines the data quality indicators and their use for assessment of data quality.

3.3.1 Post-DigestionSpikesandtheMethodof StandardAddition
A post-digestion spike is used during metal analysis to assess analytical interferences that may be

caused by general matrix effects or high concentrations of analytes present in the sample. A

digested sample is spiked with the analyte of interest at a known concentration, and the spike

recovery is used to estimate the presence and magnitude of interferences.

If a post-digestion spike recovery fails to meet acceptance criteria, the Method of Standard

Addition (MSA) will be used to quantitate the sample result. The MSA technique compensates
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for a sample constituent that enhances or depresses the analyte signal. To perform the MSA,

known amounts of a standard at different concentrations are added to two to three aliquots of

digested sample, and each spiked sample and the original unspiked sample are analyzed. The

absorbance is then plotted against the concentration, and the resulting line is extrapolated to zero

absorbance. The point of interception with the concentration axis is the indigenous concentration

of the analyte in the sample.

3.3.2 Precision

Precision measures the reproducibility of measurements under a given set of conditions. The

following equation illustrates the method for calculating relative percent difference (RPD) to

assess a method's precision:

2 x (Result-Duplicate Result)
PrecisionasRPD= x 100%

Result + Duplicate Result

The laboratory uses MS/MSD pairs to assess the precision of analytical procedures, with one

MS/MSD pair analyzed for every batch of up to 20 samples. According to the Navy

requirements, analytical laboratories perform MS/MSD on the Navy project samples. This helps

determine whether matrix interferences may be present.

The laboratory uses LCS/LCD pairs when MSs are not practical due to the nature of sample or

analytical method used, and they are prepared and analyzed with each batch of samples instead

of MS/MSD. LCS/LCD may also be prepared in place of MS/MSD in the case that a sufficient

sample volume was not obtained in the field to perform the MS/MSD analysis. For inorganic

analyses, analytical precision is usually calculated based on the sample and sample duplicate
results.

The analytical laboratory will have statistically based acceptability limits for RPDs established

for each method of analysis and sample matrix. The laboratory will review the QC samples to

ensure that internal QC data lies within the limits of acceptability. Any suspect trends will be

investigated and corrective actions taken. The analytical precision acceptability limits for this

project will be as follows:

Soil: 20% for metals and 30% for all other analyses
Water: 20% for all analyses
Vapor: 50 % for all analyses
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Field precision of sampling procedures is usually evaluated by collecting and analyzing "blind"

field duplicate samples (field QC samples) at a rate of one for every ten samples. This project

does not have a sufficient number of samples to be collected for site characterization purpose as

most of the samples will be collected for operation monitoring. As stated in the FSP, field

duplicates will not be collected over the course of this project because they are not justifiable

under the project DQOs.

3.3.3 Accuracy

Accuracy measures the bias of an analytical system by comparing the difference of a

measurement with a reference value. The percent recovery of an analyte, which has been added

to the environmental samples at a known concentration before extraction and analysis, provides a

quantitation tool for analytical accuracy. The spiking solutions used for accuracy determinations
are not used for instrument calibrations.

The following equation illustrates how accuracy is evaluated:

Spiked Sample Result-Sample Result
Accuracyaspercentrecovery= x 100%

Sample True Value

Percent recoveries for MS, MSD, and LCS that are analyzed for every batch of up to 20 samples

serve as a measure of analytical accuracy. Surrogate standards are added to all samples, blanks,

MS, MSD, and LCS analyzed for organic contaminants to evaluate accuracy of the method and

help to determine matrix interferences.

As a general rule, the recovery of most compounds spiked into samples is expected to fall within

a range of 70 to 130 percent. This range represents the EPA advisory acceptability limits for

MS, MSD, and LCS for all organic analysis methods. The surrogate standard advisory

acceptability limits are also 70 to 130 percent for all organic analyses with the exception of

GC/MS methods, where these limits are specified in the methods for each matrix. Laboratories

may use the advisory limits until the in-house statistically based control limits are developed for

each method of organic analysis and sample matrix. EPA SW-846 mandates the recovery

acceptance limits for metal analysis at 75 to 125 percent.

Control limits are defined as the mean recovery, plus or minus three standard deviations, of the

20 data points, with the warning limits set as the mean plus or minus two standard deviations.

The laboratory will review the QC samples and surrogate standard recoveries for each analysis to
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ensure that intemal QC data lie within the limits of acceptability. The laboratory will investigate

any suspect trends and take appropriate corrective actions.

3.3.4 Representativeness

Unlike precision and accuracy, which can be expressed in quantitative terms, representativeness

is a qualitative parameter. Representativeness is the degree to which sample data accurately and

precisely represent a characteristic of a population, parameter variations at a sampling point, or

an environmental condition. It is a qualitative parameter that depends on proper design of the

sampling program.

Field personnel will be responsible for ensuring that samples are representative of field

conditions by collecting and handling samples according to approved SAP and field Standard

Operating Procedures (SOPs). Errors in sample collection, packaging, preservation, or

chain-of-custody procedures may result in samples being judged nonrepresentative and may

form a basis for rejecting the data.

Data generated by the laboratory must be representative of the laboratory database of accuracy

and precision measurements for analytes in different matrices. Laboratory procedures for sample

preparation will ensure that aliquots used for analysis are representative of the whole sample.

Aliquots to be analyzed for volatile parameters will be removed before the laboratory

composites/homogenizes the samples, to avoid losing volatile compounds during mixing.

3.3.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can

be compared with another, whether it was generated by a single laboratory or during

interlaboratory studies. The use of standardized field and analytical procedures ensures

comparability of analytical data.

Sample collection and handling procedures will adhere to EPA-approved protocols. Laboratory

procedures will follow standard analytical protocols, use standard units, standardized report

formats, follow the calculations as referenced in approved analytical methods, and use a standard

statistical approach for QC measurements.

3.3.6 Completeness

Completeness is a measure of whether all the data necessary to meet the project have been

collected. For the data to be considered complete, they must meet all acceptance criteria

including accuracy and precision and other criteria specified for an analytical method. The data

ConcOP-F._807181NamedaCTOI3tSifo7_Par37_Sap_OAPP_df.floc 3-12 Ot_amentControINumber1538.0W14/Of Revision0 - June15,2001



will be reviewed and/or validated to keep invalid data from being processed through data
collection.

Completeness is evaluated using the following equation:

Acceptable Results
Completeness = x 100%

Total Results

The goal for completeness for all QC parameters, except holding times, will be 90 percent. The

goal for holding times will be 100 percent. If these goals are not achieved, the sources of

nonconformances will be evaluated to determine whether resampling and re-analysis is

necessary.

3.4 Analytical MethodRequirements

The following analytical methods will be used to obtain the data for this project:

• EPA Test Methods for Evaluating Solid Waste, SW-846, Update III, 1996

(EPA, 1996)

- TPH as gasoline by EPA Method 8015B

- Total extractable petroleum hydrocarbons (TEPH) by EPA Method 8015B

- TPH fingerprinting by EPA Method 8015B

- VOCs by EPA Method 8260B

- Closed system purge and trap by EPA Method 5035

- Metals by EPA Method 6010B/7000 series

- TOX by EPA Method 9020B

- Reactivity by SW-846 7.3

- Corrosivity by SW-846 9045

- Ignitability by SW-846 7.1

- Flash point by EPA Method 1010

- Additional methods may be as follows: semivolatile organic compounds

(SVOCs) by EPA Method 8270C and pesticides/polychlorinated biphenyls

(PCBs) by EPA Method 8081 A/8082
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• EPA Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, 1999 (EPA, 1999)

- VOCs in air by EPA Method TO-14A

- TVPH in air by modified EPA Method TO-3

• American Society for Testing and Materials, 2000 (ASTM, 2000)

- Viscosity, density, and specific gravity by ASTM D445

The following methods may be also used if required by the POTW:

• American Public Health Association, Standard Methods for the Examination of
Water and Wastewater, 1998 (APHA, 1998)

- Chemical oxygen demand (COD) by SM 5220D

• EPA Methods for ChemicalAnalysis of Water and Waste, 1983 (EPA, 1983)

- pH by EPA Method 150.1

- Total oil and grease (O&G) by EPA Method 1664 HEM

- Hydrocarbon O&G by EPA Method 1664 HEM-SGT

- Total suspended solids (TSS) by EPA Method 160.2

- Total and amenable cyanide by EPA Methods 335.1 and 335.2

- Phenolics by EPA Method 420.1

- Metals by 200 series

Laboratories will conduct these analyses according to the requirements of the method and the

laboratory SOPs.

3.5 Project-RequiredReportingLimits

The laboratory will determine the Method Detection Limits (MDLs) for each method,

instrument, analyte, and matrix by using the procedure described in 40 CFR Part 136

Appendix B. The MDL is defined as the minimum concentration of a substance that can be

measured and reported with 99% confidence that the analyte concentration is greater than zero.
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An MDL study involves preparation/digestion and analysis of seven replicates of a given matrix

spiked with target analytes at concentrations 2-5 times greater than the estimated MDL. The

MDLs for metals in soil will be derived from the MDLs for metals in water. At a minimum, the

laboratory will conduct annual MDL studies.

Reporting limits for the project are presented in Tables 2 through 6. These limits may be

elevated for individual samples if matrix interferences are encountered.
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4.0 Sample Collection

4.1 SampleLocations

Sample locations and the number of samples to be collected are described in Section 4.0 of the

FSP, and are not repeated here.

4.2 SampleCollection

Sample collection procedures are described in Section 6.0 of the FSP, and are not repeated here.

4.3 SampleContainers,Preservatives,and Holding Times
Sample containers, preservatives, and holding times are described in Section 5.0 of the FSP, and

are not repeated here.

4.4 SamplePackagingand Shipment

Sample packaging and shipping requirements are presented in Section 6.11 of the FSP and are

not repeated here.
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5.0 Sample Custody and Documentation

This section describes sample custody and field documentation procedures that IT will follow at

the project site.

5.1 Chainof Custody
An overriding consideration for data resulting from laboratory analyses is the ability to

demonstrate that the data are legally defensible, i.e., that the samples were obtained from the

locations stated and that they reached the laboratory without alteration. To accomplish this,

evidence of collection, shipment, laboratory receipt, and laboratory custody until disposal will be

documented through the chain-of-custody (COC) record. A sample is considered to be in

custody if it is:

• In actual possession or in view of the person who collected the samples

• Locked in a secure area

• Placed in an area restricted to authorized personnel

• Placed in a container and secured with an official seal, such that the sample cannot
be reached without breaking the seal

Figure 2, "Chain-of-Custody Form," presents a copy of the COC record that will be used for the

Site 7 and Parcel 37 projects. The COC record lists each sample and the individuals performing

the sample collection, shipment, and receipt. The sample chain of custody procedures will be

implemented according to IT SOP 1.1. Figure 3, "Custody Seal," presents an example of a

custody seal that will seal a cooler with samples during transportation to the laboratory.

On project sites, samples will be stored in locked refrigerators at 2 to 6 degrees Celsius (°C).

Sample custody will be the responsibility of the Project Chemist or an on-site designee from the

time of sample collection until the samples are accepted by the courier service for delivery to the

laboratory. Thereafter, the laboratory performing the analysis will maintain custody.

5.2 AnalysisRequest
In addition to providing a custody exchange record for the samples, the COC record serves as a

formal request for sample analyses.
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The COC records will be completed, signed, and distributed as follows:

• One copy retained by the sample coordinator for inclusion in the project files

• The original sent to the analytical laboratory with the sample shipment

After the laboratory receives the samples, the sample custodian will inventory each shipment

before signing for it, and note on the original COC record any discrepancy in the number of

samples, temperature of the cooler, or broken samples. The Project Chemist will be notified

immediately of any problems identified with shipped samples. The Project Chemist will, in turn,

notify the Project QC Manager, and together they will determine the appropriate course of

action. The Project Chemist will also notify the Project Manager if the project budget and

schedule may be impacted.

The laboratory will initiate an internal chain of custody that will track the sample within the

various areas of the laboratory. The relinquishing signature of the sample custodian and the

custody acceptance signature of the laboratory personnel transfer custody of the sample. This

procedure is followed each time a sample changes hands. The laboratory will archive the

samples and maintain their custody as required by the contract or until further notification from

the Project Chemist at which time the samples will either be retumed to the project for disposal

or disposed of by the laboratory.

5.3 Field SampleCustody

The COC record will be the controlling document to ensure that sample custody is maintained.

The COC record will be initiated in the field by sampling personnel upon collecting a sample.

Each individual who has the sample(s) in his/her possession will sign the COC. Each time the

sample custody is transferred, the former custodian will sign the COC in the "Relinquished by"

line, and the new custodian will sign the COC in the "Received by" line. The date, time, and the

name of the project or company affiliation will accompany each signature.

The waybill number or courier name will be recorded on the COC when a commercial carder is

used. The shipping container will be secured with two custody seals, thereby allowing custody

to be maintained by the shipping personnel until receipt by the laboratory.

If the laboratory sample custodian judges sample custody to be invalid (e.g., custody seals have

been broken), the laboratory will initiate a Nonconformance Report (NCR). The Project Chemist

will be immediately notified. The Project Chemist will, in turn, notify the Project Manager and

the Project QC Manager. The Project Manager will make a decision, in consultation with the

client, as to the fate of the sample(s) in question on a case-by-case basis. The sample(s) will
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either be processed "as-is" with custody failure noted along with the analytical data, or rejected

with re-sampling scheduled, if necessary. The nonconformance associated with the samples will

be noted on the appropriate certificate or analysis or case history.

5.4 Field Documentation

Field documentation procedures are described in Section 6 of the FSP.
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6.0 Analytical Quality Control Procedures

This section describes analytical QC procedures, including laboratory qualifications and

QA program, and QC procedures associated with analytical methods.

6.1 LaboratoryQualifications
The analytical laboratories selected to analyze samples for this project will be certified by the

California Department of Health Services (DHS) through the Environmental Laboratory

Accreditation Program (ELAP) for all the analytical methods required for the project. In

addition, the laboratory will successfully complete Naval Facilities Engineering Service Center

(NFESC) Laboratory Evaluation Program before sampling activities and maintain that status

throughout the project.

Laboratories selected for the project must be capable of providing the required turnaround times,

project QC, and data deliverables required by this QAPP and the FSP.

6.2 LaboratoryQualityAssuranceandQualityControlProgram
Quality assurance is a set of operating principles that, if strictly followed during sample

collection and analysis, will produce defensible data of known quality. Included in quality

assurance are quality control and quality assessments. Quality control is a set of measures within

a sample analysis methodology to ensure that the process is in control. Quality assessment

consists of procedures for determining the quality of laboratory measurements by use of data

from internal and external quality control measures.

A properly designed and executed QC program will result in a measurement system operating in

a state of statistical control, which means that errors have been reduced to acceptable levels. An

effective QA program includes the following elements:

• Certification of operator competence

• Internal QC checks, such as recovery of known additions through use of surrogate
standards, matrix spikes, and laboratory control samples

• Analysis of externally supplied standards

• Analysis of reagent blanks

• Calibration with standards using internal or external standard procedures

• Calibration verification with second source standard

• Analysis of duplicates

• Maintenance of control charts
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Strict adherence to Good Laboratory Practices (GLP) and consistent use of SOPs are also

essential for a successful QC program. The laboratory will have the current revisions of the

SOPs readily available for all staff. At a minimum, SOPs will be written for the following

procedures and methods: sample receipt, control, and disposal; sample preparation and

extraction; sample analysis; result calculation; database management; health and safety; and
corrective action.

The analytical laboratory will have written SOPs defining the instrument operation and

maintenance, tuning, calibration, method detection limit determination, QC acceptance criteria,

blank requirements, and stepwise procedures for each analytical method. The SOPs will be

available to the analysts in the laboratory. Any method that is subcontracted by the laboratory to

another laboratory or sent to another facility of the same network of laboratories will have prior

approval of the IT Project Chemist.

6.Zl Calibration

All instruments will be calibrated and the calibration acceptance criteria met before samples are

analyzed. Calibration standards will be prepared with National Institute for Standards and

Testing (NIST)-traceable standards and analyzed according to methods requirements. Initial

calibration acceptance criteria documented in the laboratory SOPs will meet those of applicable

guidance documents. The initial calibration will meet one of the following requirements:

• The lowest concentration of the calibration standard is less than or equal to the
practical quantitation limit (PQL) based on the final volume of extract or sample.

• For each target analyte, at least one of the calibration standards will be at or below
the regulatory limit (action level) as defined by the DQOs.

Before samples are analyzed, initial calibration will be verified with a second source standard

prepared at the mid-point of the calibration curve. Initial calibration verification will meet the

acceptance criteria which are expressed in the laboratory SOPs.

Daily calibration verification will be conducted at the method-prescribed frequencies and will

meet the acceptance criteria of applicable guidance documents. Daily calibration verification

will not be used for quantitation of target analytes.

Calibration data (calibration tables, chromatograms, instrument printouts, and laboratory

logbooks) will be clearly labeled to identify the source and preparation of the calibration

standard and therefore be traceable to the standard preparation records.
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Calibration requirements and acceptance criteria for organic and inorganic analysis are

summarized in Tables 7 through 12.

6.2.2 Preventive Maintenance

The primary objective of a preventive maintenance program is to help ensure the timely and

effective completion of a measurement effort by minimizing the down time of crucial analytical

equipment due to expected or unexpected component failure. In implementing this program,

efforts are focused in three primary areas: maintenance responsibilities, maintenance schedules,

and adequate inventory of critical spare parts and equipment.

Maintenance responsibilities for laboratory equipment are assigned to the respective laboratory

managers. The laboratory managers then establish maintenance procedures and schedules for

each major equipment item. These are contained in the maintenance logbooks assigned to each
instrument.

The effectiveness of any maintenance program depends to a large extent on adherence to specific

routine maintenance for each major equipment item. Other maintenance activities may also be

identified as requiring attention on an as-needed basis. Manufacturers' recommendations and/or

sample throughput provide the basis for the established maintenance schedules, and

manufacturers' service contracts provide primary maintenance for many major instruments

(e.g., GC/MS instruments, atomic absorption spectrometers, analytical balances, etc.).

Maintenance activities for each instrument are documented in a maintenance log.

Along with a schedule for maintenance activities, an adequate inventory of spare parts is

required to minimize equipment down time. This inventory emphasizes those parts (and

supplies) that are subject to frequent failure, have limited useful lifetimes, or cannot be obtained

in a timely manner should failure occur.

The respective laboratory managers are responsible for maintaining an adequate inventory of

necessary spare parts and ensuring that sufficient equipment is on hand to continue analyses in

the event that an instnunent encounters problems. In addition to backup instrumentation, a

supply of spare parts such as gas chromatography columns, fittings, septa; atomic absorption

lamps, mirrors, diaphragms; graphite furnace tubes; and other ancillary equipment is maintained.

6.2.3 Training

The laboratory will have an established policy and procedure on training and documenting of the

analyst's competency. Each staff member that performs sample preparation and analysis will

demonstrate their proficiency through preparation and analysis of four LCSs as described in

ConcDP-F._807181AlamedaCTO/3tS/te7_Par3TtSap_OAPP_df.doc 6-3 DocumentControlNumber1538.06/14/01 Revision0 - June15,2001



SW-846. An analyst will be considered proficient if the acceptance criteria for method accuracy

and precision are met. The laboratory will maintain all training records on file.

6.2.4 Supplies and Consumables

The laboratory will inspect supplies and consumables before their use in analysis. The materials

specifications in the analytical methods will be used as a guideline for establishing the

acceptance criteria for these materials. Purity of reagents will be monitored by analysis of

method blanks. An inventory and storage system for materials and supplies will ensure use

before manufacturers' expiration dates and storage under safe and chemically compatible
conditions.

6.2.5 Software Quality Assurance

The generation, compilation, and reporting of electronic data are critical components of

laboratory operations. To produce defensible data of known quality, the laboratory will develop

a software QA plan or an SOP that describes activities related to data generation, reduction, and

transfer with modem tools of data acquisition, as well as the policies and procedures for

procurement, modification, and use of computer software.

6.2.5.1 SoftwareValidation

The laboratory will have procedures in place to ensure that all software for data reduction,

reporting, and transfer adequately and correctly perform all intended functions and do not

perform any unintended functions.

The laboratory will verify, validate, and document the proper functioning of the software

immediately after any new data acquisition and/or management systems have been installed at

the laboratory. The baseline verification and validation may include the following actions:

• Comparison of the computer printouts with reduced data and the raw data

• Manual calculations to confirm correctness of all computer calculations
• Comparison of analytical report to the electronic deliverable files

Baseline software validation will be documented in laboratory QA files. Continuing software

verification will take place during sample analysis. To eliminate data entry errors during

analytical sequence set-up, as part of data package review, the correctness of results will be

checked by one manual calculation per QC batch during data review. This verification will be

documented in the QA/QC checklist for each data file.
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6.2.5.2 SoftwareSecurity

Only authorized and trained laboratory personnel will have access to the operating and data

management software. Each analyst will be trained in software use for operating different

functional areas of the software systems and have a password that allows access to these areas.

6.2.5.3 ManualIntegration

Manual integration is sometimes necessary for proper compound quantitation in cases of

overlapping or tailing peaks and sloping baselines. When justified, manual integration can be

conducted for standards, samples, and QC check samples.

Manual integration may include valley-to-valley baselines, vertical peak separation, or slope

integration. The type of manual integration is a judgement call of an analyst experienced in GC.

If a need for manual integration arises, the analysts performing analysis will select a proper

approach based on their professional judgement. Manual integration will then be conducted and

documented in the data file. Once an approach has been selected, it will be consistently used for

the similarly affected peaks.

Manual integration documentation will include a copy of a computer-integrated chromatogram, a

copy of a manually integrated chromatogram, a brief justification description, and the name of

the person who performed the manual integration. The Laboratory Manager will review and

approve all manual integrations performed by analysts.

6.3 LaboratoryCorrectiveAction
Corrective action takes place when a circumstance arises that has a negative impact on the

quality of the analytical data generated during sample analysis. For corrective action to be

initiated, awareness of a problem must exist. In most instances, the individuals performing

laboratory analyses are in the best position to recognize problems that will affect data quality.

Keen awareness on their part can frequently detect minor instrument changes, drifts, or

malfunctions which can then be corrected, thus preventing a major breakdown of the quality

control system in place. If major problems arise, they are in the best position to recommend the

proper corrective action and initiate it immediately, thus minimizing data loss. Therefore, the

laboratory personnel will have a prime responsibility for recognizing a nonconformance and the

need for implementing and documenting the corrective action.
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If a situation arises requiring corrective action, the following closed-loop corrective action

process will be used:

1. Define the problem

2. Assign responsibility for investigating the problem
3. Investigate and determine the cause of the problem

4. Determine corrective action course to eliminate the problem

5. Assign responsibility for implementing the corrective action

6. Determine the effectiveness of the corrective action and implement the correction
7. Verify that the corrective action has eliminated the problem

8. If not completely successful, return to step 1

The personnel identifying or originating a nonconformance will document it to include the

following items:

• Identify the individual(s) discovering or originating the nonconformance
• Describe the nonconformance

• Obtain required approval signatures

• Identify method(s) for corrective action or describe the variance granted

• Prepare a schedule for completing corrective action

All affected project samples will be listed on the Nonconformance/Corrective Action Report.

The laboratory Project Manager will notify the IT Project Chemist of any laboratory

nonconformance affecting the samples. Nonconformance/Corrective Action Reports will be

submitted to IT as part of data packages. Corrective action procedures for different types of

analyses are presented in Tables 7 through 12.

6.3.1 Batch Corrective Action

Analytical laboratory processes are batch processes, and the batch is a basic unit for the

frequency of some quality control elements. A batch is a group of samples of similar matrix that

behave similarly relative to the procedures being employed. The following three types of

batches can be identified at the analytical laboratory:

• Preparation batch
• Instrument batch

• Sample delivery group (SDG)

A preparation batch is a group of up to 20 field samples that are prepared (e.g., extracted or

digested) simultaneously or sequentially without interruption. Samples in each batch are of

similar matrix (e.g., soil, sludge, liquid waste, water), are treated in a similar manner, and are
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processed with the same lots of reagents. For organic compound analyses each batch will

contain a method blank, an LCS, and an MS/MSD pair. For inorganic compound analyses, each

batch will contain a method blank, an LCS, an MS, and an SD. These QC check samples are not

counted into the maximum batch size of 20.

An instrument batch is a group of samples that are analyzed within the same analytical run

sequence. If the continuous operation of an instrument is interrupted (shut down for

maintenance, etc.), a new instrument batch must be started. The instrument batch includes an

instrument blank, calibration check standards, extracts/digestates of the field samples, and QC

check samples. The number of samples in the analytical batch is not limited, but the frequency

of the calibration check standard and instrument blank analysis is mandated in each particular

method.

For VOC analyses by GC or GC/MS, the preparation and instrument batch are the same, since

the sample preparation (purge and trap) is performed as part of the instrument analysis. For

these analyses, a batch is defined as a group of up to 20 field samples that are sequentially loaded

on the instrument and analyzed as a single analytical run sequence. Laboratory QC check

samples (method blank, an LCS, an MS/MSD pair) will be analyzed as part of the batch in

addition to 20 field samples, as well as the calibration standard per method requirements.

For CLP analyses, an SDG is defined as a group of 20 or fewer samples within a project that are

received over a period of 14 days or less. An SDG is primarily a reporting format and is not

limited to sample receipt groups, preparation batches, or analytical batches.

Method quality control acceptance criteria determine whether a method is performing within

acceptable limits of precision and accuracy. There is a method component and a "matrix"

component to this determination. The method component measures the performance of the

laboratory analytical processes during the sample analyses. The matrix component measures the

method performance on a specific matrix. Some quality control elements uniquely measure the

laboratory component of method performance, but all QC elements measuring the matrix

component contain the method component.

Method blanks and laboratory control samples uniquely measure the method performance.

Matrix spikes, matrix spike duplicates, laboratory sample duplicates, surrogate standards, and

post-digestion spikes measure the matrix component of method performance.
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6.3.2 Method Blank

The method blank measures laboratory-introduced contamination for the sample batch and batch

corrective action is initiated when contamination is found. It may include re-analysis of the

blank, re-analysis of the samples, re-preparation and re-analysis of the blank, QC, and samples,

and assessment of the impact of the contamination on batch sample data. Although it is a goal to

have no detected target analytes in the method blanks, analytes may be periodically detected in

blanks due to the nature of the analysis or the reporting limit for the analyte. For example,

methylene chloride, acetone, and 2-butanone (MEK) may sometimes be found in blanks for

VOC analysis, and, the phthalate esters may sometimes be found in the blanks for SVOC

analyses.

A method blank will be considered acceptable if the following conditions are met:

• Target analytes are present at concentrations less than one half of the PQLs.

• Target analytes are present at concentrations less than 5 percent of the regulatory
limits for these analytes.

• Target analytes are present at concentrations less than 5 percent of the sample
results for these analytes.

If the method blank results do not meet these acceptance criteria, the laboratory will initiate
corrective action.

The first step of corrective action is to assess the effect on the samples. For example, if an

analyte is found only in the blank but not in any of the associated samples or if the target analyte

in the blank is less than 1/20 the value in the sample, no corrective action is necessary.

If corrective action is required, the method blank and any samples containing the same

contaminant will be re-analyzed. If the contamination remains, the contaminated samples of the

batch would be re-extracted and re-analyzed with a new method blank and QC check samples.

6.3.3 Laboratory Control Sample

An LCS must meet the accuracy acceptance criteria for target analytes for the batch to be

considered acceptable. If the target analytes are outside of the acceptance limits, corrective

action will be initiated. Corrective action will include re-extraction and re-analysis of the whole

batch, including method blank, samples, and QC check samples.

If matrix spikes are not conducted, an LCS/LCD pair will be analyzed with each batch of

samples. If the LCS/LCD are outside method acceptance criteria for accuracy and precision, the
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whole batch will be re-extracted and re-analyzed, including method blank, samples, and QC

check samples.

6.3.4 Matrix Spike and Matrix Spike Duplicate

An MS/MSD pair is included with each batch of samples for organic compound analyses and

MS and laboratory sample duplicate are included with each batch of samples for inorganic

compound analysis. These QC check samples allow evaluating the accuracy and precision of

analysis and the influence of matrix effects.

Matrix spike data evaluation is more complex than blank or LCS data evaluation since matrix

spikes measure matrix effects in addition to sample preparation and analysis effects. Sample

heterogeneity, lithological composition of soil, and presence of interfering chemical compounds

often negatively affect accuracy and precision of analysis. If the native concentration of target

analytes in the sample chosen for spiking is high relative to the spiking concentration, the

differences in the native concentration between the unspiked sample and the spiked samples may

contribute a significant error in the precision and accuracy. The accuracy and precision in this

case are not representative of the true method and matrix performance.

If the accuracy of MS/MSD analysis is outside the acceptability limits for any target analyte, the

LCS will be evaluated. If the LCS accuracy limits are met, the MS/MSD recovery problem will

be identified as matrix effect and no further action will be required. If the LCS accuracy limits

are not met, corrective action will be implemented and the affected samples and associated QC

samples will be re-prepared and re-analyzed.

If the MS/MSD or sample/sample duplicate pair fail in precision due to observed matrix

interferences, sample inhomogeneity or the nature of the contaminant, corrective action will not

be required, and the laboratory will make an appropriate notation in the case narrative.

6.3.5 Individual Sample Corrective Action

In addition to batch corrective action, individual samples within a batch may also require

corrective action. Re-extraction and re-analysis of individual samples will take place in the

following situations:

• Surrogate standard recoveries are outside acceptability limits.

• Internal standard areas for GC/MS analyses are outside acceptability limits.

Errors have been made during sample preparation, and results of analysis are not conclusive.
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7.0 Data Management

This section describes the data management procedures for data review, verification, reporting

and validation.

7.1 DataReduction,Verification,andReporting

All analytical data generated by the laboratory in support of the Site 7 and Parcel 37 projects will

be reviewed before reporting to ensure the validity of reported data. This internal laboratory data

review process will consist of data reduction, three levels of documented review, and reporting.

Review processes will be documented using appropriate checklist forms or logbooks that will be

signed and dated by the reviewer.

7.1.1 Data Reduction

Data reduction involves the mathematical or statistical calculations used by the laboratory to

convert raw data to the reported data. Reduction of analytical data will be performed by the

laboratory as specified in each of the appropriate analytical methods and laboratory SOPs. For

each method, all raw data results will be recorded using method-specific forms or a standardized

output from each of the various instruments.

All data calculations will be verified and initialed by personnel both generating and approving

them. All raw and electronic data, notebook references, supporting documentation, and

correspondence will be assembled, packaged, and stored for a minimum of 10 years for future

use. All reports will be held client confidential. If the laboratory is unable to store

project-related data for 10 years, then it is the responsibility of the laboratory to contact IT to

make alternative arrangements.

7.1.2 Laboratory Data Verification and Review

The laboratory analyst who generates the analytical data will have the primary responsibility for

the correctness and completeness of data. Each step of this verification and review process will

involve the evaluation of data quality based on both the results of the QC data and the

professional judgment of those conducting the review. This application of technical knowledge

and experience to the evaluation of data is essential in ensuring that data of known quality are

generated consistently. All data generated and reduced will follow well-documented in-house

protocols.
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Level 1. Technical (Peer) Data Review. Analysts will review the quality of their work based

on an established set of guidelines, including the QC criteria established in each method, in this

QC Plan and as stated within the laboratory QA Manual. This review will, at a minimum, ensure

that the following conditions have been met:

• Sample preparation information is correct and complete.

• Analysis information is correct and complete.

• Appropriate SOPs have been followed.

• Calculations are verified.

• There are no data transposition errors.

• Analytical results are correct and complete.

• QC samples are within established control limits.

• Blanks and laboratory control samples are within appropriate QC limits.

• Special sample preparation and analytical requirements have been met.

• Documentation is complete, for example, any anomalies and holding times have
been documented and forms have been completed.

Level 2. Technical Data Review. This review will be performed by a supervisor or data review

specialist whose function is to provide an independent review of data packages. This review will

also be conducted according to an established set of guidelines and will be structured to verify

the following finding of Level 1 data review:

• All appropriate laboratory SOPs have been followed.

• Calibration data are scientifically sound, appropriate to the method, and completely
documented.

• QC samples are within established guidelines.

• Qualitative identification of contaminants is correct.

• Manual integrations are justified and properly documented.

• Quantitative results and calculations are correct.

• Data are qualified correctly.

• Documentation is complete; for example, any anomalies and holding times have
been documented and appropriate forms have been completed.
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• Data are ready for incorporation into the final report.

• The data package is complete and is in compliance with contract requirements.

The Level 2 review will be structured so that all calibration data and QC sample results are

reviewed and all of the analytical results from at least 10 percent of the samples are checked

back to the sample preparation and analytical bench sheets. If no problems are found with the

data package, the review will be considered complete.

If any problems are found with the data package, an additional 10 percent of the sample results

will be checked back to the sample preparatory and analytical bench sheets. This cycle will then

be repeated until either no errors are found in the data set checked or until all data have been

checked. All errors and corrections noted will be documented.

Level 3. Administrative Quality Assurance Data Review. The Laboratory QA Manager will

review 10 percent of all data packages. This review should be similar to the review as provided

in Level 2 except that it will provide a total overview of the data package to ensure its

consistency and compliance with project requirements. All errors noted will be corrected and

documented.

7.1.3 Data Reporting

This section details the requirements for data reporting and data package formats that will be

provided by the laboratory. All definitive soil results will be reported on a dry weight basis.

Reporting units are presented in Table 13.

Hard copy deliverables: All relevant raw data and documentation, including (but not limited

to) logbooks, data sheets, electronic files, final reports, etc., will be maintained by the laboratory

for at least seven years. The laboratory will notify IT 30 days before disposal of any relevant

laboratory records.

IT will maintain copies of all COC forms until receipt of the laboratory report. Laboratory

reports will be logged in upon receipt and filed in chronological order. The second copy of the

report will be sent for third-party data validation.

Data packages will be prepared to meet the requirements for data package contents that are

presented in Tables 14 through 17. Data packages for all vapor samples will require a standard

laboratory package.
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7.1.4 Electronic Deliverables

The electronic data deliverable (EDD) will be in ASCII format. The analytical laboratory will

follow the requirements stated in the Laboratory Interface Document for the Analytical

Laboratory Electronic Data Deliverable. At project closeout, IT will submit a Navy Electronic

Data Transfer System (NEDTS)-compatible electronic file to the Navy.

The laboratory will certify that the EDD and the hard copy reports are identical. Both the EDD

and the hard copy will present results to two or three significant figures. For inorganic results,

two significant figures will be used for results that are less than 10, and three significant figures

will be used for results that are greater than 10. For organic results, one significant figure will be

used for results that are less than 10, and two significant figures will be used for results that are

greater than 10. The EDD for each sample delivery group will be due at the same time as the

hard copy, 14 days after the last sample of the sample delivery group has been delivered to the

laboratory.

Field information (date and time collected, sample identification, etc.) will be entered directly

into the main database from the COC form or uploaded from electronic files generated in the
field.

Upon receipt by the IT Environmental Management System (ITEMS) Data Manager, electronic

data will be uploaded into a temporary access database. The uploaded data will be printed and

proofread relative to the hard copy submitted by the laboratory. The reader will also check for

irregularities in analyte identities, concentrations, and units. The uploaded data will also be

processed to compare the fields against a list of required values. If any errors are returned by the

program, the file will be manually edited or regenerated by the laboratory. If no errors are

returned, the data will be uploaded into the main database. The laboratory database will be

merged with the field database, and reports will be generated from the merged database.

L2 DataValidation

Data review will be performed according to the Navy requirements (SWDIV, 1999a). Validation

by a third party will not be required for any of the samples collected for this project, as none of

the data will be used for characterization or confirmation purposes. All groundwater, vapor and

waste stream data will be reviewed by an IT Project Chemist. The review will be in accordance

with the QC criteria specified in this document. Data will be flagged with data qualifiers shown

in Table 18.
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7.3 DataReview

The Project Chemist will review the standard laboratory data packages for groundwater, waste

characterization and vapor analysis data packages to establish that the holding times for

extraction and analysis the calibration and internal QC check requirements have been met.

L4 DataQualityAssessmentReport

Based on data validation and review, the Project Chemist will determine if the project DQOs

have been met and will calculate data completeness. To reconcile the collected data with project

DQOs and to establish and document data usability, the Project Chemist will prepare a Data

Quality Assessment Report (DQAR). The DQAR will discuss the following topics:

• Implementation of sampling design and analysis according to the approved SAP (or
sample completeness and representativeness)

• Proper frequency of field QC samples and the adequacy of field decontamination
procedures

• Accuracy and precision of the data collected

• Data comparability, if appropriate

• Data usability for project decisions

The DQAR will be included in the Final Project Report.
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8.0 Quality Assurance Oversight

The QA oversight for this project will include system audits of field activities and of the

laboratory subcontracted by the Navy to perform the analysis.

8.1 LaboratoryAssessmentandOversight
Systems and performance audits will be carried out by IT as independent assessments of sample

collection and analysis procedures. The systems audit is a qualitative review of the overall

sampling or measurement system, while the performance audit is a quantitative assessment of a

measurement system.

Audit results are used to evaluate if the analytical laboratories are able to produce data that fulfill

the objectives established for the program and identify any areas requiring corrective action.

8.1.1 Naval Facilities Engineering Service Center Laboratory Audits

The laboratories will successfully complete an NFESC laboratory audit. An NFESC audit

conducted in the past for a different project is an acceptable qualification, provided it is still

current.

8.1.2 Technical Systems Audits

A technical systems audit is an on-site, qualitative review of the sampling or analytical system to

ensure that the activity is being performed in compliance with the SAP specifications and that

the collected data fulfill the project DQOs.

Laboratories performing under this program may be required to have a pre-qualification (or

periodic) systems audit performed by IT, depending on the scope of services to be provided, past

performance, or other factors indicating a need to evaluate quality in this manner. Subsequently,

the laboratories will respond to and address any project or technical concerns resulting from the

audits. A follow-up audit may be performed to verify resolution of findings and observations as

well as review the corrective measures taken. Laboratories found deficient will not be used on a

project until the deficiencies are corrected and the laboratory accepted. Laboratories previously

qualified for the types of testing to be performed on the project will not require pre-qualification

provided that pre-qualification has been within the past year and the work performed has been

acceptable.
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The laboratory systems audit results will be used to review laboratory operations and to ensure

that any outstanding corrective actions have been addressed. A laboratory systems audit will

include the following critical areas:

• Sample custody procedures
• Calibration procedures and documentation

• Completeness of data forms, notebooks, and other reporting requirements

• Data review procedures

• Storage, filing, and record keeping procedures
• QC procedures and documentation

• Operating conditions of facilities and equipment

• Documentation of training and maintenance activities

• Systems and operations overview

• Security of laboratory automated systems

After the audit, a debriefing session will be held for all participants to discuss the preliminary

audit results. The auditor will then complete the audit evaluation and submit to the Project

Manager and the laboratory an audit report including observations of the deficiencies and the

necessary recommendations for corrective actions. Follow-up audits will be performed before

completion of the project to ensure corrective actions have been taken.

8.1.3 Performance Evaluation Audits

Performance audits quantitatively assess the data produced by a measurement system. A

performance audit involves submitting project-specific performance evaluation (PE) samples for

analysis for each analytical method used in the project. The performance audit answers

questions about whether the measurement system is operating within control limits and whether

the data produced will meet the project DQOs. If there is a concern about the laboratory

performance, or per the Navy request, IT will administer performance evaluation samples for the

target analytes.

Review of PE results include the following elements:

• Correct identification and quantitation of the PE sample analytes
• Accurate and complete reporting of the results

• Measurement system operation within established acceptance limits for accuracy

The concentrations reported for the PE samples will be compared with the known or expected

concentrations spiked in the samples. The percent recovery will be calculated and the results

assessed according to the acceptance limits, which are based on inter-laboratory studies. If the
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accuracy criteria are not met, the cause of the discrepancy will be investigated and a second

PE sample will be submitted. PE sample results review will be documented in a report to the

Project Manager.

8.1.4 MagneticTapeAudits

Magnetic tape audits involve the examination of the electronic media used in the analytical

laboratory to acquire, report, and store data. These audits are used to assess the authenticity of

the data generated and assess the implementation of good automated laboratory practices.

IT may perform magnetic tape audits of the off-site laboratory when warranted by project

PE samples results, or by other circumstances.

8.1.5 PerformanceEvaluationSamplePrograms
The off-site laboratory will participate in the EPA PE Water Supply and Water Pollution Studies

programs or equivalent programs for state certifications. Satisfactory performance in these PE

programs also demonstrate proficiency in methods used to analyze project samples. The

laboratory will document the corrective actions to unacceptable PE results to demonstrate

resolution of the problems.

8.2 Field Audits

The IT and SWDIV QA Officers may schedule audits of field activities at any time to evaluate

the execution of sample collection, identification, and control in the field. The audit will also

include observations of COC procedures, field documentation, instrument calibrations, and field
measurements.

Field documents and COC forms will be reviewed to ensure that all entries are printed or written

in indelible ink, dated, and signed.

Sampling operations will be reviewed and compared with the FSP, the QAPP, and other

applicable SOPs. The auditor will verify that the proper sample containers are used, the

preservatives are added or are already present in the container, and the documentation of the

sampling operation is adequate.

Field measurements will be reviewed by random spot-checking to determine that the instrument

is within calibration, that the calibration is completed at the appropriate frequency, and that the

sensitivity range of the instrument is appropriate for the project.

Audit findings will be documented in a report to the IT Program QC Manager and the Project

Manager. Corrective action will be implemented as needed.
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8.3 QuafityAssuranceProjectPlan RevisionorAmendment

When circumstances arise that impact the original project DQOs, such as a significant change in

work scope, the QAPP document will be revised or amended. The modification process will be

based on EPA guidelines and direction from the Navy and QA Officer.
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TABLES
(Notes to Tables Follow Table 18)
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Table 1

Project Personnel and Chemical Data Collection Responsibilities

Position Responsibility

u.s. NavyOAO • ProvidesgovernmentaloversightoftheITQAProgram.

• Providesquality-relateddirectivesthroughContractingOfficer'sTechnicalRepresentative.

• ProvidestechnicalandadministrativeoversightofITsurveillanceauditactivities.

• ActsaspointofcontactforallmattersconcerningQAandtheNavy'sLaboratoryQAProgram.

• PreparesgovernmentalbudgetestimatesforallQAfunctionsincludedinITcontracts.

• Coordinatestrainingonmatterspertainingtogenerationandmaintenanceofqualityofdata.

• AuthorizedtosuspendprojectexecutionifQArequirementsarenotadequatelyfollowed.

ProgramChemist • ReviewsandapprovestheSAP.

• Guidestheselectionofsubcontractanalyticallaboratories.

• Conductsfieldandlaboratoryaudits.

• Servesasa pointofcontactfortheNavy.

• Developscorrectiveactionasrequired.

• Servesasa technicaladvisortotheproject.

ProjectChemist • DevelopstheprojectDQOsandpreparestheSAP.

• Selectsqualifiedsubcontractlaboratories.

• ImplementschemicaldataQCproceduresandperformsauditingoffieldperformance.

• Reviewslaboratorydatabeforeuse.

• Coordinates data validation of laboratory data.

• Reviewsdatavalidationreport.

• Prepares the appropriate sections of the report summarizing the project activities.

Field Technician • Performs all sampling in accordance with approved SAP.

• Ensures that field QC samples are collected as specified in the FSP.

• Completes field documentation.

• Coordinates laboratory and field sampling activities.

• Implementsfieldcorrectiveactionsasrequired.
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Table 2

Reporting Limits
EPA Method 8015B (Nonhalogenated Organics Using GC/FID)

Compound Name Soil, mglkg Water, mg/L

Totalpetroleumhydrocarbonsasgasoline,carbonrange(36toC12 1.0 0.1

Totalpetroleumhydrocarbonsasdieselfuel,carbonrangeC12to024 10 0.1

Totalpetroleumhydrocarbonsasmotoroil,carbonrangeC20to036 100 0.5
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Table 3

Reporting Limits
EPA Method 8260B (Volatile Organic Compounds)

Compound Name Soil, l_g/kg Water, l_g/L

Benzene 5.0 2.0

Bromobenzene 5.0 2.0

Bromochloromethane 5.0 2.0

Bromodichloromethane 5.0 2.0

Bromoform 10 2.0

Bromomethane 5.0 2.0

n-Butylbenzene 5.0 2.0

sec-Butylbenzene 5.0 2.0

tert-Butylbenzene 5.0 2.0

CarbonTetrachloride 5.0 2.0

Chlorobenzene 5.0 2.0

Chloroethane 10 2.0

Chloroform 5.0 2.0

Chloromethane 10 2.0

2-Chlorotoluene 5.0 2.0

4-Chlorotoluene 5.0 2.0

Dibromochloromethane 5.0 2.0

Dibromochloropropane(DBCP) 5.0 2.0

Dibromomethane 5.0 2.0

Dichlorodifluoromethane 10 2.0

Dichloromethane(MethyleneChloride) 5.0 2.0

1,2-Dichlorobenzene 5.0 2.0

1,2-Dichloroethane 5.0 2.0

1,3-Dichlorobenzene 5.0 2.0

1,2-Dichloropropane 5.0 2.0

1,3-Dichloropropane 5.0 2.0

1,4-Dichlorobenzene 5.0 2.0

2,2-Dichloropropane 5.0 2.0

1,1-Dichloroethane 5.0 2.0

1,1-Dichloroethene 5.0 2.0

1,1-Dichloropropene 5.0 2.0

1,2-Dibromoethane(EDB) 5.0 2.0

trans1,2-Dichloroethene 5.0 2.0
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Table 3 (Continued)

Reporting Limits

EPA Method 8260B (Volatile Organic Compounds)

Compound Name Soil, p.glkg Water, p.g/L

cis1,2-Dichloroethene 5.0 2.0

Ethylbenzene 5.0 2.0

Hexachlorobutadiene 5.0 2.0

Isopropylbenzene 5.0 2.0

4-1sopropyltoluene 5.0 2.0

Methyltert-butylether 5.0 2.0

Napthalene 5.0 2.0

n-Propylbenzene 5.0 2.0

Styrene 5.0 2.0

Toluene 5.0 2.0

Trichloroethene(TCE) 5.0 2.0

Trichlorofluoromethane 5.0 2.0

1,1,1,2-Tetrachloroethane 5.0 2.0

1,1,1-Trichloroethane 5.0 2.0

1,1,2,2-Tetrachloroethane 5.0 2.0

Tetrachloroethene(PCE) 5.0 2.0

1,1,2-Trichloroethane 5.0 2.0

1,2,3-Trichtorobenzene 5.0 2.0

1,2,3-Trichloropropane 5.0 2.0

1,3,5-Trimethylbenzene 5.0 2.0

1,2,4-Trichlorobenzene 5.0 2.0

1,2,4-Trirnethylbenzene 5.0 2.0

m&p-Xylenes 5.0 2.0

o-Xylene 5.0 2.0

VinylChloride 10 2.0

Hazardous Substance List

Acetone 100 100

CarbonDisulfide 100 100

2-Butanone(MEK) 100 100

4-Methyl-2-Pentanone(MIBK) 50 50

2-Hexanone 50 50
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Table 4

Reporting Limits
Metal Analyses

Metal I Soil, mg/kg I Water, p.glL

EPA Method 6010B (ICP)

Aluminum(AI) 50 200

Antimony(Sb) 10 50

Arsenic(As) 5.0 50

Barium(Ba) 10 100

Beryllium(Be) 0.2 2.0

Cadmium(Cd) 0.2 2.0

Calcium(Ca) 100 500

Chromium(Cr) 1.0 10

Cobalt(Co) 1.0 10

Copper(Cu) 1.0 10

Iron(Fe) 10 100

Lead(Pb) 1.0 5.0

Magnesium(Mg) 50 500

Manganese(Mn) 1.0 10

Molybdenum(Mo) 5.0 100

Nickel(Ni) 4.0 40

Potassium(K) 500 5000

Selenium(Se) 10 20

Silver(Ag) 1.0 5.0

Sodium(Na) 500 5000

Thallium(TI) 1.0 10

Vanadium(V) 1.0 10

Zinc(Zn) 2.0 20

EPA 7471A/7472 (Cold Vapor Technique)

Mercury(Hg) [ 0.2 [ 0.02
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Table 4 (Continued)
Reporting Limits
Metal Analyses

Metal Soil, mglkg Water, IJ.g/L

EPA 7000A (Graphite Furnace Atomic Absorption

Method Reference Water, _g/L

Arsenic(As) 7060A 1.0

Beryllium(Be) 7091 1.0

Cadmium(Cd) 7131A 1.0

Chromium(Cr) 7191 1.0

Copper(Cu) 7211 1.0

Lead(Pb) 7421 1.0

Nickel(Ni) 7521 1.0

Silver(Ag) 7761 1.0

Zinc(Zn) 7951 2.0
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Table 5

Reporting Limits, Inorganic / Miscellaneous Analyses

Inorganic ! Miscellaneous

Method Reference Water, I.zg/L

Cyanide(total) 9010B/9012A 50
Phenols 420.1/ 8041 50

HydrocarbonOilandGrease SM5220G 100

TotalRecoverableOilandGrease 413,1 100

DissolvedSulfides(acidsolubleonly) 9030B 0.2
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Table 6

Reporting Limits

EPA TO-14A and EPA Method TO-3 (Volatile Organic Compounds)

Compound name Vapor, part per billion-volume

1,1,1-Trichloroethane 1

1,1,2,2-Tetrachloroethane 1

1,1,2-Trichloroethane 1

1,l-Dichloroethane 1

1,1-Dichloroethene 1

1,2-Dichloroethane 1

1,2-Dichloropropane 1

2-Butanone 5

2-Hexanone 5

4-Methyl-2-Pentanone 5

Acetone 5

Benzene 1

Bromodichloromethane 1

Bromoform 1

Brornomethane 1

CarbonTetrachloride 1

Chlorobenzene 1

Chloroethane 1

Chloroform 1

Chloromethane 1

Cis-l,2-Dichloroethene 1

Cis-1,3-Dichloropropene 1
Dibromochloromethane 1

Ethylbenzene 1

MethyleneChloride 1

Methyl-ted-butyl-ether 1

Styrene 1
Tetrachloroethene 1

Toluene 1

Trans-1,2-Dichloroethene 1

Trans-1,3-Dichloroethene 1

Trichloroethene 1

VinylAcetate 1

Vinylchloride 1

Xylenes(Total) 1

Totalvolatilepetroleumhydrocarbons 100
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Table 7

Summary of Calibration Requirements, Quality Control Procedures, and Corrective

Action for Chromatography Methods Conducted per the Test Methods for Evaluating

Solid Waste (SW-846), Update III

QCCheck Minimum Frequency Acceptance CorrectiveCriteria Action

Five-pointinitialcalibrationfor Initialcalibrationbeforesample TargetanalyteCForRFRSDless Correctproblem,thenrepeat
targetanalytes analysis thanorequalto 20%1 initialcalibration.

Mean CF or RF RSD less than or
equal to 20% 1

Second-sourcecalibration Onceperfive-pointinitial Lessthan20%differenceformost Correctproblem,thenrepeat
verification calibration targetanalytes,25%fordifficult initialcalibration.

compounds

Daily calibration verification Before sample analysis and Less than 15% difference for all Correct problem, then repeat
every10samplesorevery targetanalytes initialcalibration.
12hours,asspecifiedbythe
method

Demonstrateability to generate Once QC acceptancecriteria per Recalculateresults; locate and
acceptableaccuracyand method'srequirements fix theproblem,ifexists,rerun
precisionusingfourreplicate demonstrationofthoseanalytes
analysesofaQCchecksample thatdidnotmeetacceptance

criteria.

Retentiontimewindowstudy Establishinitially,verifyduring Within+_3standarddeviationsof Correctproblem,re-evaluate
dailycalibrations eachanalyteretentiontimefrom analyteidentification.

the initial study

8081A: DDT and Endrin Daily before analysis of samples Degradation_<15% Clean the system, repeat
breakdowncheck andevery10samples breakdowncheck.

Internal standards (optional) Every sample, spiked sample, Laboratory established QC Correct problem, re-extract and
standard,andmethodblank acceptancecriteria re-analyzeaffectedsam#es.

Method blank One per analytical batch (VOCs) No analytes detected above the Correct problem, then re-extract
andoneperpreparationbatch RL andre-analyzemethodblank
(SVOCs) andallsamplesprocessedwith

the contaminated blank.

MS/MSD OneMS/MSDpairconductedon Advisoryrecoverylimits: Identifyproblem.If notrelated
Navysamplespereach 70to 130% to matrixinterference,re-extract
analytical/preparationbatch andre-analyzeMS/MSDandall

associatedbatchsamples.

LCSorLCS/LCDpairifthereis OneLCSorLCS/LCDpairper Advisoryrecoverylimits: Correctproblem,thenre-extract
notenoughsampleforMS/MSD analytical/preparationbatch 70to 130% andre-analyzetheLCSandall

associated batch samples.

Surrogate standards Every sample, spiked sample, Advisory recovery limits: 70 to Correct problem, then re-extract
standard,andmethodblank 130% andre-analyzeallaffected

samples.

MDLstudy Onceper12-monthpedod Detectionlimitsestablishedwillbe Correctproblem,repeatthe
belowtheRLs MDLstudy.

1IfRSDforanyanalyteis>20%,r_rressionfitmaybeusedforthecalibrationcurveforthatanalyte.Acceptancecriteriaforfirstorderregression
isd>_0.99.
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Table 8

Summary of Calibration Requirements, Quality Control Procedures, and Corrective

Action for EPA Methods 8260B and 8270C Methods Conducted per the Test Methods for

Evaluating Solid Waste (SW-846), Update III

QC Check Minimum Frequency Acceptance Criteria Corrective Action

Five-pointinitialcalibrationfor Initialcalibrationbeforesample 8260B:Theminimumaverage Correctproblem,thenrepeatinitial
targetanalytes analysis SPCCRFforChloromethane, calibration.

1,1-Dichloroethane, Bromoform is
0.1; for Chlorobenzene and
1,1,2,2-Tetrachloroethane is
0.30.

8270C: The minimum average
SPCC RF is 0.050.

8260B and 8270C: RSD is less
than or equal to 15% for target
analytes, and is less than or
equalto 30%forCCC1.

Second-sourcecalibration Onceperfive-pointinitial Lessthan25%differenceforall Correctproblem,thenrepeatinitial
verification calibration targetanalytesandCCCs calibration.

Dailycalibrationverification Beforesampleanalysisand Lessthan20%differenceforall Correctproblem,thenrepeatinitial
every 12 hours of analysis time target analytes and CCCs calibration.

Demonstrateabilityto Once QCacceptancecriteriaper Recalculateresults;locateandfix
generateacceptableaccuracy method'srequirements the problem,if exists,rerun
andprecisionusingfour demonstrationofthoseanalytes
replicateanalysesofaQC thatdidnotmeetacceptance
checksample criteria.

Check of mass spectral ion Before initial calibration and Must meet the method's Retune instrument and verify the
intensities(tuningprocedure) calibrationverification requirementsbeforesamplesare tuneacceptability.
usingBFB(8260B)and analyzed
DFTPP (8270C)

InternalStandards Duringdataacquisitionof Areaswithin-50%to+100%of InspectmassspectrometerandGC
calibration standard, samples and last calibration verification for malfunctions; mandatory
QCchecksamples (12hours)foreach reanalysisofsamplesanalyzed

while system was malfunctioning.

Method blank One per analytical batch (8260B) No analytes detected above the Correct problem, then re-extract
andoneperpreparationbatch RL andre-analyzemethodblankand
(8270C) allsamplesprocessedwiththe

contaminated blank.

MS/MSD OneMS/MSDpairconductedon Advisoryrecoverylimits: Identifyproblem.Ifnotrelatedto
Navysamplesper 70to 130% matrixinterference,re-extractand
analytical/preparationbatch re-analyzeMS/MSDandall

associated batch samples.

LCSorLCS/LCDpairif there OneLCSorLCS/LCDper Advisoryrecoverylimits: Correctproblem,thenre-extract
is notenoughsamplefor analytical/preparationbatch 70to 130% andre-analyzetheLCS(LCS/LCD)
MS/MSD andallassociatedbatchsamples.
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Table 8 (Continued)
Summary of Calibration Requirements, Quality Control Procedures, and Corrective
Action for EPA Methods 8260B and 8270C Methods Conducted per the Test Methods for
Evaluating Solid Waste (SW-846), Update III

QCCheck MinimumFrequency AcceptanceCriteria Corrective Action

Surrogatestandards Everysample,spikedsample, QC acceptancecriteriaper Correctproblem,then re-extract
standard, and method blank method's requirements (per and re-analyze all affected samples.

Method 8260B Table 8 and
Method 8270A Table 82)

MDL study Once per 12-month period Detection limits established will Correct problem, repeat the MDL
bebelowtheRLs study.

f If RSDforanyanalyteis >15%,regressionfitmaybeusedforthecalibrationcurveforthatanalyte.Acceptancecriteriaforfirstorderregressionis
d>0.99.

2ForMethod8270CusethesurrogatestandardacceptancecriteriaofMethod8270A,Revision1,July1992.
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Table 9

Summary of QC Requirements and Corrective Action for Inorganic Analyses

QC Check Minimum Frequency Acceptance Criteria Corrective Action

Initialthree-pointcalibration Initialcalibrationbefore Correlationcoefficient>0.99 Correctproblem,repeat initial
(IC)andablank sampleanalysis calibration

Second-sourceICV,prepared Onceper initialcalibration Permethod'srequirementsor Correctproblem,repeat initial
at the calibration mid-point laboratory established criteria calibration

Continuing calibration After every 10 samples and at Per method's requirements or Correct problem, re-analyze
verification (CCV), same the end of the sequence laboratory established criteria previous 10 samples
source as IC

Calibration blank After IC, before CCV All target analytes not Prepare and analyze the
calibration,afterevery10 detectedabovethe RL blankagain,recalibratethe
samples,andattheendof instrument.
the sequence

Demonstrateability to Once QC acceptance criteria per Recalculateresults; locate
generate acceptableaccuracy method's requirements andfix the problem, if exists,
andprecisionusingfour rerundemonstrationofthose
replicateanalyzesofaQC analytesthatdidnotmeet
checksample acceptancecriteria

MDL study (water only) Once per 12 month period MDL will be below the RL Correct problem, repeat the
MDL study

Method blank One per preparation batch No analytes detected above Correct problem, then
the RL prepareandanalyzeagain

the method blank and all

samples processed with the
contaminated blank

MS for all analytes One MS conducted on Navy Advisory recovery limits 70- Identify problem. If not related
samples pereach preparation 130% to matrixinterference, re-
batch extractandre-analyze

MS/MSDandallassociated
batch samples.

SD or MS/MSDpair OneSDorMS/MSDpair 30%RPDfor soil,20%RPD Identifyproblem.Ifnot related
conductedonNavysamples for water tomatrixinterference,re-
pereachpreparationbatch extractandre-analyze

Advisoryrecoverylimits70- MS/MSDorSDandall
130% associatedbatchsamples.

LCSor LCS/LCDpair if there OneLCSor LCS/LCDpair 30%RPDfor soil,20%RPD Correctproblem,re-prepare
is notenoughsamplefor pereachpreparationbatch for water andre-analyzeLCS/LCDand
MS/MSDor SD Advisoryrecoverylimits the affectedbatch

70 to 130%

ICV=InitialCalibrationVerification

RL= ReportingLimit
MDL=MethodDetectionLim#
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Table 10

Summary of Calibration Requirements, Quality Control Procedures and Corrective Action

for EPA Method 6010B Conducted per the Test Methods for Evaluating Solid Waste

(SW-846), Update III

QC Check Minimum Frequency Acceptance Criteria Corrective Action

Initialcalibration(IC)per Initialcalibrationpriortosample Acceptediftheinitialcalibration Correctproblem,repeatinitial
manufacturer'sinstructionswith analysis verification(ICV) passes calibration.
a minimum of one standard and
a calibration blank

Second-sourceICV,preparedat Onceperinitialcalibration Lessthan10%differencefromIC Correctproblem,repeatinitial
thecalibrationmid-point foralltargetanalytes calibration.

Continuing calibration verification Following IC, after every Less than 10% difference from IC Correct problem, repeat initial
(CCV),samesourceasIC 10samplesandtheendof foralltargetanalytes;_%5RSD calibration.

thesequence fora minimumof two integrations

Calibrationblank AfterIC,beforeCCVcalibration, Alltargetanalytesarewithin Prepareandanalyzetheblank
after every 10 samples, and at three times the IDLs again, recalibrate the instrument.
the end of the sequence

Demonstrateability to generate Once QC acceptancecriteria per Recalculateresults; locate and
acceptableaccuracyand method'srequirements fix theproblem,if exists,rerun
precisionusingfourreplicate demonstrationof thoseanalytes
analyzesof aQCchecksample thatdidnotmeetacceptance

criteria.

IDLstudy Onceper12-monthperiod IDLswillbebelowtheMDLs Correctproblem,repeattheIDL
study.

MDLstudy(wateronly) Onceper12-monthperiod MDLswillbebelowtheRLs Correctproblem,repeattheMDL
study.

Methodblank One perdigestion batch Noanalytesdetected abovethe Correct problem,thenprepare
RLs andanalyzeagainthemethod

blank and all samples processed
with the contaminated blank.

Interferencechecksolution(ICS) Atthebeginningofananalytical Within+20%ofexpectedvalue Terminateanalysis;correct
run problem;reanalyzeICS;

reanalyze all affected samples.

MS/MSDforallanalytes OneMSIMSDpairconductedon QCacceptancecriteria: Identifyproblem,reprepareand
Navysamplespereach 75to 125%accuracy, re-analyzetheMS/MSDpairand
preparationbatch 20%precision allsamplesintheassociated

batch.

LCSorLCS/LCDpairifthereis OneLCSorLCS/LCDpairper QCacceptancecriteria: Terminateanalysis,identifyand
notenoughsampleforMS/MSD eachpreparationbatch 75to125%accuracy, correcttheproblem,prepareand

20%precision analyzeallaffectedsamplesand
QCchecksagain.

Dilutiontest Eachnewsamplematrix 1:5dilutionmustagreewithin Performpostdigestionspike
__.10%oftheoriginal addition.
determination
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Table 10 (Continued)

Summary of Calibration Requirements, Quality Control Procedures and Corrective Action

for EPA Method 6010B Conducted per the Test Methods for Evaluating Solid Waste

(SW-846), Update III

QC Check Minimum Frequency Acceptance Criteria Corrective Action

Methodof standardaddition Wheninterferencesare Linearityofa multi-levelMSA Correctproblem,repeatMSA.
(MSA),singleormulti-level suspectedorandfornew

sample matrix

Post-digestionspikeaddition Whendilutiontestfails Recoverywithin75to125%of Correctproblem,reanalyzepost
expected results digestion spike addition.
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Table 11

Summary of Calibration Requirements, Quality Control Procedures and Corrective Action

for EPA Method 7000A Conducted per the Test Methods for Evaluating Solid Waste

(SW-846), Update III

QC Check Minimum Frequency Acceptance Criteria Corrective Action

Initialmulti-pointcalibration(IC) Initialcalibrationbeforesample Correlationcoefficient>0.995; Correctproblem,repeatinitial
withaminimumofthree analysis acceptedif theinitialcalibration calibration.
standardsandacalibrationblank verification(ICV)passes

Second-sourceICV,preparedat Onceperinitialcalibration(IC) Lessthan10%differencefrom Correctproblem,repeatinitial
thecalibrationmid-point ICforalltargetanalytes calibration.

Continuingcalibrationverification Afterevery10samplesandat Lessthan20%differencefrom Correctproblem,re-analyze
(CCV),same source as IC the endof the sequence IC for all target analytes previous 10 samples.

Calibration Blank After IC, before CCV calibration, All target analytes not detected Prepare and analyze the blank
afterevery10samples,andat abovethePQLs again,recalibratetheinstrument.
the end of the sequence

Demonstrateabilitytogenerate Once QCacceptancecdtedaper RecalcuJateresults;locateand
acceptableaccuracyand method'srequirements fix theproblem,if exists,rerun
precisionusingfourreplicate demonstrationofthoseanalytes
analyzesofa QCchecksample thatdidnotmeetacceptance

criteria.

MDLstudy (water only) Onceper 12 month period MDLswill be below the PQLs Correctproblem, repeat the MDL
study.

Methodblank One perdigestionbatch No analytesdetectedabovethe Correctproblem,then prepare
PQLs andanalyzeagainthemethod

blank and all samples processed
with the contaminated blank.

MS/MSDforallanalytes OneMS/MSDpairconductedon QCacceptancecriteria: Identifyproblem.Ifnotrelatedto
Navy samples per each 80 to 120% accuracy, matrix interference, re-extract
preparationbatch 20%precision andre-analyzeMS/MSDandall

associated batch samples.

LCSorLCS/LCDpairif thereis OneLCSorLCS/LCDpairper QCacceptancecriteria: Correctproblem,redigestand
notenoughsamplefor MS/MSD eachpreparationbatch 80to 120%accuracy, re-analyzeLCS/LCDpairand

20% precision theaffectedbatch.

Dilutiontest One sampleperbatch 1:5 dilution mustagreewithin Perform post-digestionspike
+10%oftheoriginal addition.
determination

Post-digestionspikeaddition Whendilutiontestfails Recoverywithin85-115%of ConductMSAtest.
(recoverytest) expectedresults

Method of standard addition When post-digestion spike Linearity of a multi-level MSA Correct problem, repeat MSA.
(MSA), single or multi-level addition fails
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Table 12

Summary of Calibration Requirements, Quality Control Procedures, and Corrective
Action for EPA Method TO-14A

QC Check Minimum Frequency Acceptance Criteria Corrective Action

Five-pointinitialcalibration Initialcalibrationbefore TheminimumaverageSPCCRFis Correctproblem,thenrepeatinitial
fortargetanalytes sampleanalysis 0.30. calibration.

RSD is less than or equal to 50% for
target analytes, and is less than or
equal to 30% for CCC

Dailycalibration Beforesampleanalysisand Lessthan50%differenceforall Correctproblem,thenrepeatinitial
verification every12hoursof analysis targetanalytesandlessthan calibration

25%forCCCs

Demonstrateability to Once QC acceptance criteriaper Method Recalculate results; locate and fix the
generateacceptable 8260Brequirements problem,ifexists,rerun
accuracyandprecision demonstrationofthoseanalytesthat
usingfourreplicate didnotmeetacceptancecriteria.
analyses of a QC check
sample

Check of mass spectral Before initial calibration and Must meet the Method 8260B Retune instrument and verify the tune
ion intensities (tuning calibration verification requirements before samples are acceptability.
procedure)usingBFB analyzed

Internal standards During data acquisition of Areas within -50% to +100% of last Inspect mass spectrometer and GC
calibrationstandard,samples calibrationverification(12hours)for formalfunctions;mandatory
andQCchecksamples each re-analysisof samplesanalyzedwhile

system was malfunctioning.

Methodblank Oneperanalyticalbatch NoanalytesdetectedabovetheRL Correctproblem,thenre-extractand
re-analyze method blank and all
samplesprocessedwiththe
contaminated blank.

MS/MSD OneMS/MSDpairconducted Advisoryrecoverylimits:70to 130% Identifyproblem.Ifnotrelatedto
onNavysamplesper matrixinterference,re.extractand
analytical/preparationbatch re-analyzeMS/MSDandall

associated batch samples.

LCSorLCS/LCDpairif OneLCSorLCS/LCDper Advisoryrecoverylimits:70to 130% Correctproblem,thenre-extractand
thereis notenough analytical/preparationbatch re-analyzetheLCS(LCS/LCD)and
sampleforMS/MSD allassociatedbatchsamples.

Surrogatestandards Everysample,spikedsample, QCacceptancecriteriaper Correctproblem,thenre-extractand
standard,andmethodblank laboratoryrequirements re-analyzeallaffectedsamples.

MDL Study Once per 12-month period Detection limits established will be Correct problem, repeat the MDL
belowtheRLs study.
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Table 13

Reporting Units

Analytes Soil Samples Aqueous Samples Air Samples

Organicparameters pg/Kg pg/L ppbv

Inorganicparameters mg/Kg ug/L

Totalpetroleumhydrocarbons(TPH) mg/Kg mg/L ppbv
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Table 14

Gas Chromatography/Matrix Spike Data Deliverables Package Requirements

CLPor CLP- SW-846 Standard
Method DeliverableRequirement EquivalentEPAForm like Package, Package, Laboratory

LevelIV LevelIII Report

Organic CaseNarrative X X X

Analysisby CorrectiveActionReport(s) X X XGC/MS
Cross-referenceof fieldsamplenumbers,laboratoryIDs,and X X X
analytical QC batches

Chain-of-CustodyForm,CoolerReceiptForm X X X
Samplelog-insheet DC-1 X

CompleteSDGfileinventorysheet DC-2-1 X

Datasummaryforeachblankandsample(1) I X X X
Tentativelyidentifiedcompounds(TICs)foreachsample I,TIC X X
(ten peaks)

LabControlSampleLaboratoryControlDuplicate(LCS/LCD) III(modified) X X X
report (including concentration spiked, percent recovered,
)ercent recovery acceptance limits, RPD, and RPD acceptance
limits)

Surrogaterecoveryreport(includingconcentrationspiked, II X X X
)ercent recovered, and percent recovery acceptance limits)

MatrixSpike/MatrixSpikeDuplicate(MS/MSD)report III X X X
(including concentration spiked, percent recovered, percent
recoveryacceptancelimits,RPD,andRPDacceptancelimits)
Instrumentperformancecheck(tuning)report V X X

Initialcalibrationdata(includingacceptancelimits) Vl X X

i (summary only)
Continuingcalibrationdata(includingacceptancelimits) VII X X

(summary only)
Internalstandardareasandretentiontimereports VIII X X
(includingacceptancelimitsandout-of-controlflags)

Reconstructedionchromatogramforeachsampleandrerun, X
blank, spike, duplicate, and standard

Instrumentquantitationreport X

Rawandbackgroundsubtractedmassspectrafor eachtarget X
ana/ytefound

Massspectra of TICs with library spectra of five best-fit matches X

Samplepreparationbenchsheets X X

Gelpermeationchromatography(GPC)clean-uplogs X

Methodblanksummary IV X

!Standardpreparationlogs X X

Analysisrunlogs VIII X X

Percentmoisture X X X

IPH X(2)

1)Mustinclude:fieldsampleID,laboratoryID,datetimesampled,datereceived,extractedanalyzed,PracticalQuantitationLimits,
MethodDetectionLimit,dilutionfactor(s),results,comments,approvalsignaturedate.

2)Forwatersamplesvolatileanalysisonly.
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Table 15

GC or High Performance Liquid Chromatography (HPLC) Data Deliverables Package

Requirements

CLPor
SW-846 Standard

Equivalent CLP-like Package, Laboratory
GC/HPLC DeliverableRequirement EPAForm Package,

Level IV Level III Report

Organic CaseNarrative X X X
AnalysisbyGC CorrectiveActionReport(s) X X X
or HPLC

Cross-referenceoffieldsamplenumbers,laboratoryIDs,and X X X
analytical QC batches

Chain-of-CustodyForm,CoolerReceiptform X X X

Samplelog-insheet DC-1 X
CompleteSDGfileinventorysheet DC-2-1 X

Datasummaryforeachblankandsample(1) I X X X

LabControlSample/LaboratoryControlDuplicate(LCS/LCD) III(modified) X X X
report(includingconcentrationspiked,percentrecovered,
)ercent recovery acceptance limits, relative percent difference
(RPD), and RPD acceptance limits)
Surrogaterecoveryreport(includingconcentrationspiked, II X X X
_ercent recovered, and percent recovery acceptance limits)

MatrixSpike/MatrixSpikeDuplicate(MS/MSD)report(including III X X X
concentration spiked, percent recovered, percent recovery
acceptance limits, RPD, and RPD acceptance limits)

Initialcalibrationdataforeachcolumn(indicatewhichcolumn VI X X
wasusedforquantitation) (summaryonly)

Continuingcalibrationdata(indicatewhichcolumnwasusedfor VII X X
quantitation)andcalibrationverificationdata (summaryonly)

Chromatogramsforeachsample(andreruns),confirmation X X(3)
runs,blank,spike,duplicate,andstandards

Instrumentquantitationreport X

Methodblanksummary IV X

Pesticideidentificationsummary X X

Samplepreparationbenchsheets X X

GPCclean-uplogs X

Standardpreparationlogs X X

Analysisrunlogs VIII X X
Percentmoisture X X X

1)Mustinclude:fieldsampleID,laboratoryID,datetimesampled,datereceived,extractedanalyzed,PracticalQuantitationLimit,Method
DetectionLimit,dilutionfactor(s),comments,approvalsignaturedate.Resultsfromtheprimaryandsecondarycolumnsdetectorshall
be reported.

3)ForpetroleumfuelsorPCBanalyseschromatogramsforsampleswithcompounddetectiononly.
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Table 16

Metals Data Deliverables Package Requirements

CLP or CLP- SW-846 Standard

Equivalent i likePackage, Package, LaboratoryMethod DeliverableRequirement EPAForm
Level IV Level III Report

Metals CaseNarrative X X X

Analysis CorrectiveActionReport(s) X X X

Cross-referenceoffieldsamplenumbers,laboratoryIDs, X X X
and analytical QC batches

Chain-of-CustodyForm,CoolerReceiptform X X X

Samp!elog-insheet DC-1 X
CompleteSDGfileinventorysheet DC-2-1 X

Datasummaryforeachblankandsample(1) I-IN X X X

LabControlSample/LaboratoryControlDuplicate VII-IN X X X
(LCS/LCD)report(includingconcentrationspiked,percent
recovered,percentrecoveryacceptancelimits,relative
_ercent difference (RPD), and RPD acceptance limits)

MatrixSpike/MatrixSpikeDuplicate(MS/MSD)report V(Part1)-IN X X X
(including concentration spiked, percent recovered, percent
recovery acceptance limits, RPD, and RPD acceptance
limits)

Post-digestionspikerecovery V(Part2)-IN X X X

Duplicatesamplereport VI-IN X X X
Blankresults Ill-IN X X X

Initialandcontinuingcalibrationdata II (PARTI)-IN X X
(summary only)

ICPinterferencechecksamplereport IV-IN X X

Standardadditionresults VIII-IN X X

ICPserialdilutionresults IX-IN X

Preparationlogs XlII-IN X X

Analysisrunlogs XIV-IN X X

Standardpreparationlogs X X

CRDLstandardreport II(Part2)-IN X

Instrumentdetectionlimits X-IN X

ICPinterelementcorrectionfactors XI-IN X X

Dataandinstrumentprintouts X

iPercentmoisture X X X

pH X(2)

1)Mustinclude:fieldsampleID,laboratoryID,datetimesampled,datereceived,extractedanalyzed,PracticalQuantitationLimit,Method
Detection Limit, dilution factor(s), results, comments, approval signaturedate.

2)Forwatersamplesonly.
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Table 17

Inorganic Data Deliverables Package Requirements

CLP or Standard

Method DeliverableRequirement EquivalentEPA SW-846Form CLP.like Laboratory
Package Package Report

Inorganic Case narrative x x x
Chemistry

Correctiveactionreport(s) x x x

Cross-referenceoffieldsamplenumbers, x x x
laboratoryIDs,and analyticalQC batches

Chain-of-CustodyForm,CoolerReceiptForm x x x

Samplelog-insheet DC-1 x

CompleteSDGfile inventorysheet DC-2-1 x

Datasummaryforeachblankandsample(1) I-IN x x x

LaboratoryControlSample/LaboratoryControl VII-IN x x x
Duplicate(LCS/LCD)report(concentrationspiked,
)ercentrecovered,percentrecoveryacceptance

limits, relative percent difference (RPD), and RPD
acceptance limits)

MatrixSpike(MS)report(concentrationspiked, V(PART1)-IN x x x
}ercent recovered, percent recovery acceptance

limits)

Duplicatesamplereport VI-IN x x x

Calibrations,initial andverification II(PART1)-IN x X

(summary only)

Copiesof sample preparationtogs Xlll x x

Copiesofanalysisrunlogs XIV x x

Rawdataandinstrumentprintouts x

Copiesofstandardpreparationlogs x x

Percentmoisture x x x

1)Mustinclude:field sampleID, laboratoryID, date/timesampled,date received,extracted/analyzed,analyticalresults,dilutionfactors,
RLs,MDLs,comments,approvalsignature/date.
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Table 18

Data Qualifiers

Qualifier Description

J Theanatytewaspositivelyidentified,thequantitationisanestimation.Theanalytewaspositively
identifiedbuttheassociatednumericalvalueisanestimatedvalueabovetheMDLandbelowthePQL

U Theanalytewasanalyzedfor,butnotdetected.Theassociatednumericalvalueisatorbelowthe
PQL.

R Thedataareunusableduetodeficienciesin theabilitytoanalyzethesampleandmeetQCcriteria.

Notes to Tables

i_g/kgdenotesmicrogramper kilogram. SDGdenotessampledeliverygroup.

p.g/L denotesmicrogramper liter. SM denotesStandardMethods.

ASTM denotesAmericanSocietyfor Testingand Materials. SPCCdenotesSystemPerformanceCheckCompounds.

API denotes AmericanPetroleumInstitute. SVOCdenotessemivolatileorganiccompounds.

BFB denotes Bromofluorobenzene, TO denotestoxicorganics.

CCCdenotes CalibrationCheckCom_unds. TOXdenotestotalorganic halides.

CCVdenotes continuingcalibrationverification. TPH denotestotalpetroleumhydrocarbons.

CF denotes CalibrationFactor. TSSdenotestotal dissolvedsolids.

COD denotes chemicaloxygendemand. TVPHdenotestotal volatilepetroleumhydrocarbons.

CRDLdenotes ContractRequiredDetectionLimit VOCsdenotesvolatile organiccompounds.

DDT denotes Dichlorodiphenyitrichloroethane.

DFTPP denotes Decafluorotriphenylphosphine.

EFA denotes EngineeringFieldActivity.

EPA denotes U.S.EnvironmentalProtectionAgency.

IC denotesinitial calibration.

ICP denotes inductivelycoupledplasma.

ICS denotes interferencechecksolution.

ICV denotes initial calibrationverification.

IDL denotes instrumentdetectionlimit.

LCS/LCDdenotes laboratorycontrolsample/laboratorycontrol duplicate.
MDL denotes methoddetectionlimit.

mg/kgdenotes milligramper kilogram.

mg/L denotesmilligramper liter.

MS/MSD denotesmatrixspike/matrixspikeduplicate.

MSAdenotes methodof standardaddition.

O&G denotesoil and grease,

PCBs denotespolycholorinatedbiphenyls.

ppbvdenotes partsper billion-volume.

QA denotesqualityassurance.

QAO denotesQualityAssuranceOfficer.

QC denotesqualitycontrol.

RF denotesResponseFactor.

RL denotes reportinglimit.

RSD denotes RelativeStandardDeviation.

SAP denotes SamplingandAnalysisPlan.

SD denotes sample duplicate.
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PolicyStatement

It is the policy of IT Corporation (IT) to provide a safe and healthful work environment for all its

employees. IT considers no phase of operations or administration to be of greater importance

than injury and illness prevention. Safety takes precedence over expediency or shortcuts. At IT,

we believe every accident and every injury is preventable. We will take every reasonable step to

reduce the possibility of injury, illness, or accident.

This Site Health and Safety Plan (SHSP), in conjunction with the Engineering Field Division

Southwest (EFDSW)-Remedial Action Contract (RAC) II Program Health and Safety Plan

(PHSP), describes the procedures that must be followed during project operations. Operational

changes that could affect the health or safety of personnel, the community, or the environment

will not be made without the prior approval of the IT Program Certified Industrial Hygienist

(CIH). The provisions of this SHSP are mandatory for all IT personnel, IT project managers,

IT subcontractor personnel, Navy personnel, and visitors on this project.
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Objective

The objective of this SHSP is to provide the guidelines for the contract task orders (CTOs) issued

under contract with the Department of the Navy, EFDSW. The procedures and guidelines

contained herein are based on the best information available at the time of the plan's preparation.

This SHSP describes the specific health and safety requirements and procedures to be used while

conducting field work.

This SHSP has been developed for each CTO, in combination with the PHSP and IT's Health

and Safety Policy and Procedures Manual. These documents serve as the company's Injury and

Illness Prevention Plan (IIPP) and Code of Safe Work Practices. Each of these documents is

required to be on site and available for immediate reference. Collectively, they contain the

essential elements of each project site's Health and Safety Program. Section 1.0 of this SHSP

describes the specific project site and the scope of work.
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SiteHealthand SafetyPlanAcknowledgement

I understand and agree to abide by the provisions detailed in the Program Health and Safety Plan

and this Site Health and Safety Plan for the activities described in the IT Work Plan (IT, 2001). I

understand that failure to comply with these provisions may lead to disciplinary action, which

may include dismissal from the work site, termination of employment, or, for subcontractors,

termination of the work contract.

PrintedName Company Signature Date

ConcDP-F._807181Alameda CTO13k._/te7..Par37_HSPtSHSP_fdoc vii Document ControINumber 1538.0
6/14/01 Revision O. June t5, 2001



1.0 Site Description and Scope of Work

1.1 SiteDescription
The former Naval Air Station (NAS) Alameda, now renamed Alameda Point, is located on the

westem end of Alameda Island, south of Oakland, primarily in Alameda County, Califomia.

Alameda Island is separated from Oakland by the Inner Harbor and Tidal Canal, which were

constructed during the late 1800s and early 1900s. Prior to this time, Alameda was a peninsula

surrounded by marsh and tidal areas. After construction of the Inner Harbor and Tidal Canal, fill

was laid over the marsh, tidal areas, and open waters, primarily at the northern and western ends

of the island. Alameda Point is constructed on this fill material. The source of much of the fill

material is undocumented, although the use of dredge spoils from the nearby waterways is a

likely source for much of the fill material.

1.1.1 Fuel Remediation Measures at Site 7 and Parcel 37

Site 7 consists of the former Alameda Point fuel station (Building 459) and the surrounding

area including an unpaved vacant lot to the north. The former fuel station, located at the comer

of Main Street and West Tower Avenue, operated from 1966 to 1997. It included an auto

repair shop, a small convenience store, and eight underground storage tanks (USTs). Five

10,000-gallon USTs and one 8,000-gallon UST were used for storing and dispensing gasoline,

and two 500-gallon USTs were used for holding waste oil. One of the 500-gallon USTs

reportedly was used for storing solvents. One 10,000-gallon gasoline UST and one 8,000-gallon

gasoline UST, located west of the pump islands, were abandoned in place due to leakage, date

unknown. A petroleum hydrocarbon odor was detected at the site during the excavation, and

signs of contamination were observed around the perimeter of the excavation. Underground

piping associated with these two USTs were removed up to the edge of the excavation and

capped.

Potential sources of contamination identified at Site 7 include USTs formerly holding gasoline,

fuel lines associated with the USTs, and pump islands. Other potential contamination sources

include the industrial, sanitary, and storm sewer lines located around Site 7.

Parcel 37, also known as the former fuel loading station, refers to the area to the south of

Taxiway Number 3, north of West Redline Avenue, and the northern terminus of Monarch

Street. The fuel loading station consisted of a fenced area that held two wooden sheds, three

concrete fueling islands, three truck storage pads, and a concrete bermed area containing an

aboveground water separator system in-line with the jet fuel (JF)-I fuel lines. The site was
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previously used as a filling station for trucks used to service aircraft on base. Areas where fuel

was transferred into service trucks, and where these service trucks were parked when not in use,

had surface drains or sumps to collect any fuel that could be recovered and the water discharged.

1.2 Scope of Work

This section briefly describes the scope of work at Site 7 and Parcel 37.

1.2.1 Fuel Remediation Measures at Site 7 and Parcel 37

The field activities to be performed include free product investigation and Dual Vacuum

Extraction (DVE) field pilot tests at both project locations. Field activities to be implemented

include the following:

• Site setup
• Piezometer installation and monitoring

• Free product measurement and sampling
• Collection trench installation

• Construction and checkout of aboveground extraction system
• Baseline field measurement
• DVE tests

• Waste handling and demobilization

An activity hazard analysis for each of the above activities has been developed and is

summarized in Section 3.0 and detailed in Appendix A.
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2.0 Responsibilities

All persons are responsible for their own health and safety, for completing tasks in a safe

manner, and for reporting any unsafe acts or conditions to their supervisor and the Project

Superintendent (PS). All persons on site are responsible for continuous adherence to health and

safety procedures during the performance of any project work. In no case may work be

performed in a manner that conflicts with the intent of, or the inherent safety precautions

expressed in, this SHSP. After due warning, persons who violate procedures or work rules may

be dismissed from the site, terminated, or have their contract revoked. Blatant disregard or

repeated infractions of health and safety policies are grounds for disciplinary action up to and

including dismissal and/or removal from the project.

All IT Corporation (IT) and subcontractor personnel are required to read and acknowledge their

understanding of this SHSP. All project personnel are expected to abide by the requirements of

this SHSP and to cooperate with project management and safety representatives to ensure a safe

and healthful work site. Site personnel are required to immediately report any of the following
to the PS:

• Accidents and injuries, no matter how minor

• Expected or uncontrolled release of chemical substances

• Any sign or symptoms of chemical exposure

• Any unsafe or malfunctioning equipment

• Any changes in site conditions that may affect the health and safety of project
personnel

Appendix B contains a site map and route to the nearest hospital. Key project personnel are

identified in Appendix C, "Emergency Phone Numbers," of this SHSP.
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3.0 Project HazardAna/ysis

3.1 ActivityHazardAnalysis

The Activity Hazard Analysis (AHA) identifies potential safety, health, and environmental

hazards and provides for protection of personnel, the community, and the environment. Activity

Hazard Analyses for major tasks are included in Appendix A.

3.2 ChemicalsofConcern

Activities required during hazardous waste operation projects may result in the exposure of site

workers and visitors to various contaminants of concern (COCs). Chemicals of concern for this

project are presented in Tables 1 through 4.

3.2.1 Proposition 65 Warning and Notification and Material Safety Data Sheets

The State of Califomia's Safe Drinking Water and Toxic Enforcement Act of 1986

(Proposition 65) requires notification of all persons who may be exposed to substances that have

been determined by the State of California to cause cancer, birth defects, or other reproductive

harm. The contaminants that may be present on site that have been determined by the State to

cause cancer or reproductive harm are listed in Appendix D of this SHSP, "Proposition 65 Notice

and Material Safety Data Sheets."

Material Safety Data Sheets (MSDSs) are provided in Appendix D for all materials that may be

used during the course of project operations.
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4.0 Buddy System

Project staffing during hazardous waste operations will meet the requirements and intent of the

"buddy system," which states that at least two persons are required to be at the work area or

exclusion zone (EZ), when risk of worker contamination or serious injury may exist. Respiratory

protection, when worn, will always require that the buddy system be observed (for air-purifying

respirators as well as supplied-air respirators).

ConcOP-F._tS07181AlamedaCTO13_Site7 Par37_SHSPtSHSP_f.doc A.1 DooJmentControlNumber1538.0
6/14/01 "r _ RevisionO-June15.2001



5.0 Personal Protective Equipment

5.1 Activity-SpecificLevelsof Protection

The required level of protection is specific to the activity being conducted. The initial levels of

personal protective equipment (PPE) are identified in Table 5. A health and safety checklist is

provided in Appendix E.

5.1.1 Site 7 and Parcel 37

The initial levels of PPE for Site 7 and Parcel 37 are Level D and modified Level D. See Table 5

for task-specific requirements.

As site activities progress, levels of PPE are subject to change or to modification. Upgrading of

PPE can occur when action levels are exceeded or whenever the need arises to protect the safety

and health of site personnel. Levels of PPE will not be downgraded without prior approval from

the Program Certified Industrial Hygienist (CIH).

No work will be permitted in Level B without the authorization and concurrence of the Program

CIH. No work will be permitted in Level A without the authorization and concurrence of the

Program CIH and the Vice President of Health and Safety.

PPE level upgrades or downgrades are customarily communicated verbally between the

Program CIH and the SHSO and are based on the results of air sampling data.
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6.0 Site Control

6.1 SiteControl

To prevent migration of contamination caused through tracking by personnel or equipment, work

areas and PPE are clearly specified prior to beginning operations. Each site will be set up

separately taking into consideration, the working space, the type of contamination and the

activities to be performed. This access control may require fences, barricades, traffic control

devices, use of flaggers, caution tape, and other means to keep the site secure and to provide a

visual barrier to help keep the curious or unaware public from entering the site. For sites where

Modified Level D protection or higher is required, the work area will be divided into three work

zones, an EZ, a contamination reduction zone (CRZ), and a support zone (SZ), based on the

exposure to contaminated materials or anticipated hazards associated with the work.

All other site activities will only require a work area and support zone.

6.2 HazardBriefing

No person will be allowed on the site during site operations without first being given a site

hazard briefing. In general, the briefing will consist of a review of this SHSP and the tailgate

safety meeting. All persons on the site, including visitors, must sign the SHSP

Acknowledgement Sheet (page viii of this SHSP) and the tailgate safety meeting form. The

tailgate safety meetings will held daily before site activities begin.

6.3 Entry Log

A site entry/exit log will be maintained with names of all personnel who enter the CRZ or the

EZ.
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7.0 Decontamination

7.1 Personnel Hygiene and Decontamination Facilities and Procedures

Requirements for personnel hygiene and decontamination for this project are detailed in the

Program Health and Safety Plan.

7.2 EquipmentDecontaminationFacilitiesandProcedures
Specific requirements for equipment decontamination facilities for this project are detailed in the

Program Health and Safety Plan.
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8.0 Site Monitoring

8.1 Air Monitoring

Personnel and ambient air monitoring is essential to ensure that all field personnel are adequately

protected from airborne contaminants. The action levels specified in Table 6 have been

established based on contaminants of concern, the potential route of entry, duration of exposure,

and the permissible exposure levels established by the California Occupational Safety and Health

Administration (Cal OSHA) as well as guidelines published by the American Conference of

Governmental Industrial Hygiene (ACGIH) and National Institute for Occupational Safety and

Health (NIOSH). These action levels will vary from project to project.

8.1.1 Action Levels

Specific action levels for various analytes using PPE Levels B, C, and D are identified in

Table 6.

8.1.2 Real Time Air Monitoring Frequency and Location

Air monitoring requirements for nine project phases are listed in Table 7.

8.1.3 Fuel Remediation Measures at Site 7 and Parcel 37

Monitoring requirements for eight project activities at Site 7 and Parcel 37 are listed in Table 7.

8.1.4 Integrated Personal Exposure Monitoring

At this time, no integrated personal exposure monitoring will be conducted. Should site

conditions change or real-time air monitoring results warrant, the Program CIH must be
contacted.

8.2 Monitoringof PhysicalHazards
The monitoring of physical hazards such as noise, temperature, wind speed, and dust may be

performed by the Site Health and Safety Officer (SHSO) under the direction of the Program CIH.

The specific requirements for noise monitoring and evaluating heat and cold stress are discussed

in detail in the PHSP as well as in the IT Health and Safety Policies and Procedures Manual.
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9.0 Employee Training

9.1 Tailgate Safety Meetings

Before the project begins, all personnel will participate in an initial tailgate safety meeting.

During the initial tailgate safety meeting, this SHSP will be discussed. The PS will ensure that

the anticipated site hazards are summarized and explained to all personnel, and that those

personnel are aware of the precautions they must take to minimize their exposure to the hazards.

Tailgate safety meetings will be held at the start of each work shift. All new employees will

attend a Site Health and Safety Orientation. Attendance records and meeting notes will be

maintained with the project file.

g.2 HazardousWasteTraining

All personnel entering the EZ or CRZ will have completed at least the training listed below (as

required by 29 Code of Federal Regulations [CFR] 1910.120, or in California T8 California

Code of Regulations [CCR]-5192). Job-specific training may also be required:

• 40 hours of training for all personnel

• Three days of field experience
• Current 8-hour refresher (within the last 12 months)

• 8-hour supervisory training (supervisors)

• Trenching/excavation competent person training

• Entry supervisor training for confined spaces
• Confined space entry training for workers

9.3 HazardCommunication

All personnel performing field activities will receive basic hazard communication training. This

training involves a review of the IT written hazard communication program (IT Health and

Safety Procedure HS 060), MSDSs for chemicals used on site, container labeling, and chemical

health hazards. MSDSs will be obtained for all materials purchased or brought on site that

require an MSDS, and the MSDS will be kept on site with this SHSP.

9.4 Site-SpecificTraining

Site-specific training will be accomplished through an initial review of this SHSP by the SHSO

and through the daily tailgate safety meetings. Attendance for such training will be tracked by

obtaining signatures of all attendees and will be documented in the project files.
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9.5 First Aid and CardiopulmonaryResuscitation

At least two employees current and certified in first aid and cardiopulmonary resuscitation (CPR)

will be assigned to the project, and at least one of these will be on the site whenever operations

are ongoing. Where multiple work groups are dispersed throughout a project site, more than two

employees will be current and certified in first aid and CPR. The extent of coverage will be

determined relative to the number of employee groups. First aid trained personnel will also be

trained in bloodbome pathogen hazards. IT requires refresher training in first aid and CPR for

such individuals to maintain a current certificate. The SHSO will be current and certified in first

aid and CPR training.
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10.0 MedicalSurveillanceProgram

IT uses the services of Health Resources for medical surveillance requirements for all projects.

All personnel working on site within the CRZ or EZ will have completed an occupational

medical monitoring physical exam within the last 12 months. Such individuals will also have

written clearance in their record to work on hazardous waste sites and to wear a respirator if

required by the job.
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11.0 Emergency Response Plan and Contingency Procedures

Site personnel will be prepared to respond and act quickly in the event of an emergency.

Emergency preparedness and response procedures will aid in protecting site workers and the

surrounding environment. Preplanning measures will include employee training, fire and

explosion prevention and protection, chemical spill and discharge prevention and protection, and

safe work practices to avoid personal injury or exposure. These measures will be discussed in

the daily tailgate safety meetings.

11.1 Project Superintendent

At all times during scheduled work activities, a designated PS will be present on the site. This

individual is responsible for implementing any emergency response or contingency procedures.

Depending on the circumstances, and time permitting, the PS will review proposed response
actions with the SHSO.

11.2 Site Healthand Safety Officer

The SHSO is responsible for implementing, communicating, and enforcing health and safety

policies and procedures during the course of the project. The SHSO will also help evaluate

health and safety concerns relative to environmental releases and emergency response actions.

In the event of an injury, the Concord Health and Safety Administrator will be notified of the

medical incident, which will be reported to Health Resources.

11.3 List of EmergencyContactsand Notification

The PS and SHSO will be notified immediately in the event of an emergency. The PS will

immediately evaluate the incident and, if necessary, notify the Alameda Fire Department.

Telephone numbers for emergency contact personnel are listed in Appendix C.

11.4 Fire Control

In the event of a fire or explosion, or imminent danger of fire or explosion, all activities will halt,

and the Alameda Fire Department will be notified immediately. If it is safe to do so, site

personnel may use fire-fighting equipment available on site to remove and isolate flammable or

other hazardous materials, which may contribute to the fire.

The following measures will be implemented during site activities to minimize the risk of fire

and/or explosion:

• Smoking will be prohibited on site except in designated smoking areas
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• Good housekeeping procedures will be required on site

• Material storage methods will comply with manufacturers' recommendations

• Flammable liquids will be stored in approved containers only

• All storage, handling, or use of flammable and combustible materials will be
conducted by trained personnel only

• Entry and exit pathways will be kept clear of debris or obstacles

• Work areas will be cleared of excess vegetation and obstructions

• Hot work permits will be required on site

11.5 SiteEvacuationProcedures

Prior to field activities, the Project Superintendent shall plan emergency egress routes and

discuss them with all personnel who will be conducting field work. Initial planning includes

establishing emergency warning signals and evacuation routes in ease of an emergency. The site

route map to the hospital is located in Appendix B. The initial evacuation muster points and EZs

are shown on the Exclusion Zone and Muster Point Location Map in Appendix F. Usually these

areas are located upwind of project areas. As work progresses, the HSO may alter these

assembly areas depending on site and weather conditions. The site-specific evacuation

procedures will be discussed in detail at the daily safety tailgate meeting.

The authority to order personnel to evacuate the work area rests with the PS and the SHSS. In

the event that site evacuation is required, a continuous, uninterrupted air horn or vehicle horn

(back up) will be sounded for approximately ten seconds. Personnel working in the exclusion

zone will immediately make their way to the muster point for a head count.

The EZ, evacuation route, and emergency equipment locations have been included on a map and

are located in Appendix F of this document. This map will be posted at each entrance to the

exclusion zone. During an emergency, the evacuation routes noted on this map should be

followed. If conditions such as wind direction or physical hazards do not allow access to the

prescribed evacuation routes, personnel must evacuate by the safest route available.

11.6 Spills orLeaks

IT will maintain the following equipment and materials in the CRZ for use during spill response

activities:

• Absorbent pads
• Granular absorbent material

ConcDP-F._807181AlamedaCTO13k_te7 Par37"tSHSP_SHSP_f.doc 11-2 DocumentControINumbert538.06/14/01 RevisionO-Junet5, 2001



• Polyethylene sheeting
• 55-gallon drums
• Shovels and assorted hand tools

11.7 MedicalEmergencyResponse

In the event of severe physical or chemical injury, Alameda Fire Department personnel will

be summoned for emergency medical treatment and ambulance service. The Alameda

Fire Department emergency medical responders will be used to provide care to severely injured

personnel. Once an initial assessment is made by the emergency medical technicians, the

decision to use ground or air transportation for the victims will be made. Minor injuries will be

treated on site by qualified first aid and CPR providers; if additional treatment beyond first aid is

required, the injured personnel will be transported to the designated hospital. Transportation

routes and maps will be placed in each site vehicle before on-site activities begin. Maps from the

sites to applicable hospitals are included in Appendix B.

11.8 PersonalExposureor Injury

In the event of personal exposure to contaminants, the following general guidelines will be
adhered to:

• Contact/Absorption

- Flush contaminants from the victim's skin using copious amounts of distilled or
tap water, for at least 20 minutes.

- Start flushing skin while removing contaminated clothing.

- If irritation persists, repeat flushing.
- Assess condition of the victim and arrange for transport to a medical center, if

necessary.
- Do not transport victim unless the recommended flushing period is completed or

flushing can be continued during transport.

• Inhalation

- Move the victim IMMEDIATELY to an area where fresh air is available.

- Decontaminate the victim, if necessary.

- Administer artificial respiration, if necessary.

- Assess condition of the victim and arrange for transport to a medical center, if
necessary.

• Ingestion

- Contact the local poison control center IMMEDIATELY.

- Decontaminate the victim, if necessary.

- Transport the victim to a medical facility, if necessary.
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11.9 List of EmergencyContactsand Notifications

The SSHS will immediately evaluate the incident and, if necessary, notify emergency support

services. If not previously notified, the Project Manager (PM) and location contact will be

advised of the situation. Telephone numbers for emergency personnel are listed in Appendix C.

This list will be maintained with current contacts, and telephone lists will be kept along with

other emergency phone numbers in each site vehicle.

The information provided to the notified person should include the nature of the incident and the

exact location and suspected materials involved. Information that should be reported to the

emergency operator regarding the incident includes the following:

• Name and telephone number of the individual reporting the incident

• Location and type of incident

• Nature of the incident (fire, explosion, spill, or release) and substances involved
• Number and nature of medical injuries

• Movement or direction of spill/vapor/smoke

• Response actions currently in progress
• Estimate of quantity of any released materials
• Status of incident

• Other pertinent information
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Table 1
Known Concentrations in Soil and Water at Site 7

Chemical Concentration (mg/kg) Soil Concentration (ppm) Water

Gasoline N/A

MTBE N/A

Benzene N/A

Ethylbenzene N/A

Toluene N/A

Xylene N/A

Table 2
Known Concentrations in Soil and Water at Parcel 37

Chemical Concentration (mglkg)Soil Concentration(ppm)Water

Jet fuel JP-5 N/A
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Table 3
Hazardous and Toxic Materials

Chemical &
Contaminant Physical Physical Incompatibilities Target Symptoms of
(Synonyms)Description Properties Organs Exposure

Arsenic Variable MW:Varies Strongoxidizing Liver,kidneys, Dermatitis;ulcerationof
BP: Sublimes agents skin,lungs, nasalsystem;
MP: Sublimes lymphaticsystem respiratorysystem
VP: 0mmHg irritant;gastrointestinal
Sol:Insoluble disturbances;
FP: N/A darkeningofskin;
LEL:N/A peripheralnerve
UEL:N/A damage
IP: N/A

Benzene Colorlessliquid MW:78 Chlorine,bromine Blood,bone Eye,nose,and
with aromatic BP: 176°F with iron; strong marrow, eyes, respiratorysystem
odor MP: 42°F oxidizers skin,respiratory irritation;headache,

VP: 75mmHg system,CNS nausea,dizziness;
Sol: 0.18% fatigue,anorexia;
FP: 12°F ,dermatitis;abdominal
LEL:1.3% ' pain,bonemarrow
UEL:7.1% depression
IP: 9.25 eV

PAHs Yellowcrystals MW:N/A Strongoxidizers Respiratory Dermatitis,bronchitis;
BP: 310°C system,skin, lung, kidney,andskin
MP:179°C bladder,kidneys,cancer
VP: N/A (lung,kidney,and
Sol: Insoluble skincancer)
FP: N/A
LEL:N/A
UEL:N/A
IP: N/A

Beryllium Hard,brittle, MW:9.01 Sodiummetal, iLungs,skin, Eye,skin,nose,and
graymetal BP: 2500°C aluminum, _eyes,mucous throatirritation,cough,

MP: 1287°C halogenated membranes idifficultybreathing
VP: 0 mm Hg hydrocarbons
Sol: Complete
FP: N/A
LEL:N/A
UEL:N/A
IP: N/A

Cadmiumdust Metal:silver- MW:112.4 Strongoxidizers, Respiratory =Pulmonaryedema,
white,blue- BP: 1409°F elementalsulfur, =system,kidneys, !dyspnea,cough,chest
tinged lustrous, MP: 610°F selenium and prostate, blood 'tightness, substemal
odorlesssolid VP: 0 mmHg tellurium pain,headache,chills,

Sol: Insoluble muscleaches,nausea,
FP: N/A vomiting,diarrhea,
LEL:N/A anosmia,emphysema,
UEL:N/A proteinuria,mild
IP: N/A anemia,carcinogen
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Table 3 (continued)
Hazardous and Toxic Materials

Chemical& Target Symptomsof
Contaminant Physical Physical Incompatibilities Organs Exposure
(Synonyms) Description Properties

Chromium Metal,steelgray MW:52 Strongoxidizers, Eyes,skin, Eyes,skinand
tobluewhite, BP: 4788°F alkalis respiratory respiratorysystem
hard,odorless MP:3452°F system ,irritation
solid VP: 20rnmHg

Sol: Insoluble
FP: N/A
LEL:N/A
UEL:N/A
IP: N/A

Diesel fuel' Brown, slightly MW: Varies Strongoxidizers CNS, slainand Headache,nausea,
viscousliquid BP: 340to 675°F mucous CNS,depression,

MP:Varies membrane anorexia,pulmonary
VP:Varies edema,kidneyand
Sol: Insoluble liverdamage
FP: 125°F
LEL: 0.6%
UEL:7.5%
IP: Varies

Ethyl benzene Colorless liquid MW: 106 Strongoxidizers Eyes, skin, upper Eye and mucous
witharomatic BP: 277°F respiratory membraneirritation;
odor MP: -139°F system,CNS dermatitis;headache,

VP:10mmHg narcosis,coma
Sol: 0.01%
FP: 55°F
LEL: 1.0%
UEL:6.7%
IP: 8.76 eV

Gasoline Clear liquid,may MW: Variable S'irongoxidizers Skin, eyes, Eye, skin, and
beyellowtored BP: 74 to430°F respiratory respiratorysystem
incolor,with MP: N/A system,CNS irritation;headache,
strong VP:400mmHg nausea,dizziness,
kerosene-like Sol: Insoluble coma,death;
odor FP:-40°F pulmonaryedema,

LEL:1.1% bronchitis
UEL: 7.6%
IP: Not

established

MethylTertiary MW:92
ButylEther BP: 231°F
(MTBE) MP:-139°F

VP: 22 mmHg
Sol: 0.05%
FP: 40°F
LEL:1.3%
UEL:7.1%
IP: 8.82 eV
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Table 3 (continued)
Hazardous and Toxic Materials

Chemical& Target Symptomsof
Contaminant Physical Physical Incompatibilities Organs Exposure
(Synonyms) Description Properties

Toluene Colorlessliquid MW:92 Strongoxidizers Skin,liver, Dermatitis;weakness,
(Methylbenzene) :with an aromatic BP: 231°F kidneys,CNS fatigue,dizziness;

odorlike MP:-139°F euphoria;dilated
benzene VP:22mmHg pupils,photophobia

Sol: 0.05%
FP: 40°F
LEL: 1.3%
UEL:7.1%
IP: 8.82 eV

Trichloroethylene Colorlessliquid MW:131 Strongcaustics; Skin, respiratory Eye irritation;
(Trichloroethene, witha sweet BP: 188°F 'whenacidic,reacts system,heart, dermatitis,headache,
TCE) chloroform-like k,lP: -123°F withaluminum; liver,kidneys, vertigo,blurredvision;

odor VP: 50 mmHg chemicallyactive skin,CNS nausea,vomiting,
Sol: 0.1% metals(barium, tremors; lossof feeling
FP: None lithium,sodium, inextremities
LEL: 11% magnesium,titanium)
UEL: 41%
IP: 9.47 eV

Xylene Colorlessliquid MW: 106 Strongoxidizers Eyes, skin, Eye, nose, and throat
with anaromatic BP: 281to 292°F gastrointestinal irritation;dermatitis;
odor MP: -12 to 55°F tract,blood,liver, corneallesions;

VP: 7-9mmHg kidneys,CNS dizziness,poor
Sol:0.00003% equilibrium;anorexia,
FP: 81to 90°F vomiting,abdominal
LEL: 1to 1.1% pain
UEL: 6 to 7%
IP: 8.44to 8.56eV
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Table 4

Exposure Guidelines for Identified Health-Significant Site Contaminants

Contaminant OSHAPEL ACGIHTLV NIOSHREL IDLH

(Synonyms)
8-HR 15-MIN 8-HR 15-MIN 8-HR 15-MIN
TWA STEL TWA STEL TWA STEL

Arsenic 0.01mg/m3 -- 0.01mg/m3 -- -- 0.002 5 mg/m3
mg/m3

Benzene 1ppm 5 ppm 10ppm -- 0.1ppm 1ppm 500mg/m3

Benzo(a)pyrene 0.2mg/@ -- A-2 -- 0.1mg/m3 --
(PAN)

Beryllium 0.002 0.005 A-2 -- -- 0.005 4 mg/m3
mg/m3 mg/m3 0.002 mg/m3

ceiling mg/m3

Cadmiumdust 0.005 -- 0.01mg/m3 -- Lowest -- 9 mg/m3
mg/m3 - elemental feasible

0,002 concentration
mg/m3-

compounds

Chromium 0.5mg/m3 -- 0.5ppm -- .5ppm -- 250rag/m3(asCr)

Dieselengine .... Lowest -- --
exhaust feasible

concentration

Ethylbenzene 100ppm 125ppm 100ppm 125ppm 100ppm 125ppm 2000ppm

Gasolineengine .......
exhaust

Methyl Tertiary
ButylEther
(MTBE)

Toluene 100ppm 150ppm 50ppm -- 100ppm 150ppm 2,000ppm

Trichloroethylene 25ppm 200ppm 50ppm 100ppm 25ppm 2 ppm 1,000ppm
(TCE)

Xylene 100ppm -- 100ppm 150ppm 100pppm 150ppm --
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Table 5

Activity-Specific Levels of Protection for Site 7 and Parcel 37

Task Activity Initial Levels of PPE

Sitesetup All LevelD

Freeproductdelineation,samplingand All ModifiedLevelD
characterization

Piezometerinstallationandmonitoring All ModifiedLevelD

Collectiontrenchinstallation All ModifiedLevelD

Constructionandcheckoutofabove-ground All ModifiedLevelD
extractionsystem

Baselinefieldmeasurement All LevelD

Dualvacuumextractiontests All ModifiedLevelD

Wastehandlinganddemobilization All ModifiedLevelD
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Table 6

Action Levels for PPE B, C, and D

Analyte Action Level a Required Action b

LEVEL D PPE

Dust > 0.5 mg/m3abovebackground Upgradeto LevelC

UnknownVOCs > 5 ppmabovebackground Detectortubefor benzene;continuework if no
benzene is detected

Benzene > 1ppmor-< 5ppm UpgradetoLevelC

> 5 pprn Stopwork;contactCIHc

02 >_ 23.5%or _ 20% Stopwork;contactCIHc

LEL 10%of LEL Stopwork;determinecausec

LEVEL C PPE

Dust > 5.0 mg/rn3abovebackground Stopwork;initiatedust suppression

UnknownVOCs > 50 ppmabovebackgroundin BZ Usea detectortubefor benzeneandTCE;continue
work if no benzeneis detected

Benzene > 5 but-<50 pprn Upgradeto LevelB, contactCIHc

02 _> 23.5% or _ 20% Stopwork;contactCIHc

LEL 10%of LEL Stopwork;determinecausec

LEVEL B PPE (not to be used without CIH approval)

UnknownVOCs 100pprnabovebackgroundin BZ Stopwork;detectortubefor benzene;contactCIHc

02 _ 23.5%or _ 20% Stopwork;contactCIHc

LEL 10%of LEL Stopwork; determinecausec

a Fiveexcursionsabovetheactionlevelinany15-minuteperiodorasustainedreadinginexcessoftheactionlevelsfor5minuteswill
triggeraresponse.

b Frequencyof airmonitoringmaybeadjustedbytheCIHaftersufficientcharacterizationofsitecontaminantshasbeencompleted,
taskshavebeenmodified,orsitecontrolshaveproveneffective.

c ContactwiththeProgramCIHmustbemadebeforeworkcontinues.TheProgramCIHmaytheninitiateintegratedairsamplingalong
withadditionalengineeringcontrols.

No one is permitted to downgrade levels of PPE without authorization from the Program ClH.
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Table 7

Real-Time Air Monitoring Frequency and Location

Work Activity Instrument Frequency a Location

Activity1 PID N/A N/A
Mobilization/demobilization Miniram N/A N/A

O2/LEL N/A N/A

DetectorTube(Benzene) N/A N/A

Activity2 PID N/A N/A
Utilityclearance Miniram N/A N/A

O2/LEL N/A N/A

DetectorTube(Benzene) N/A N/A

Activity3 PID Periodically BZof employee/area
Direct-pushsampling Miniram N/A N/A

O2/LEL Periodically BZofemployee/area

DetectorTube(Benzene) Periodically BZofemployee
Activity4 PID N/A N/A
Decontamination Miniram N/A N/A

O2/LEL N/A N/A

DetectorTube(Benzene) Periodically.. BZof employee

Activity5 PID Periodically BZofemployee/area
Soilexcavation Miniram Continuously. Area

O2/LEL Periodically BZofemployee/area
DetectorTube(Benzene) Periodically BZofemployee

Activity6 PID periodically BZofemployee/area
Dewatering Miniram N/A N/A

O2/LEL Periodically BZofemployee/area

DetectorTube(Benzene) Periodically BZofemployee
Activity7 PID N/A N/A

Sitesetup Miniram N/A N/A

O2/LEL N/A N/A

DetectorTube(Benzene) N/A N/A

Activity8 PID Periodically Area/BZof employee

Freeproductdelineation, Miniram Continuously Area/BZof employee
sampling and characterization

O_LEL Periodically Area/BZofemployee

DetectorTube(Benzene) Periodically Area/BZofemployee

Activity9 PID Periodically Area/BZofemployee

Piezometerinstallationand Miniram Periodically Area/BZofemployee
monitoring

O2/LEL Periodically Area/BZofemployee

DetectorTube(Benzene) Periodically Area/BZofemployee

Activity10 PID Periodically BZofemployee

Collectiontrenchinstallation Miniram Continuously BZofemployee

O2/LEL Periodically Area/BZofemployee

DetectorTube(Benzene) Periodically BZofemployee
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Table 7 (Continued)

Real-Time Air Monitoring Frequency and Location

Work Activity Instrument Frequency a Location

Activity11 PID N/A N/A

Constructionandcheckoutof Miniram Continuously Area/BZofemployee
above-ground extraction system

Oz/LEL N/A N/A

DetectorTube(Benzene) N/A N/A

Activity12 PID Periodically Area/BZofemployee

Baselinefield measurement Miniram Continuously Area/BZofemployee

O2/LEL Periodically AreaJBZofemployee

DetectorTube(Benzene) Periodically AreaJBZof employee

Activity13 PID Periodically BZofemployee

Dualvacuumextractiontests Miniram Continuously BZofemployee

O2/LEL N/A N/A

DetectorTube(Benzene) Periodically BZofemployee

Activity14 PID Periodically BZof employee/area
Wastehandlingand Miniram Continuously BZofemployee/area
demobilization

O2/LEL Periodically Area

DetectorTube(Benzene) Periodically BZofemployee/area

TableNotes:
ACGIHdenotesAmericanConferenceofGovernmentalIndustrialHygiene
BPdenotesboilingpoint(°F)
BZdenotesbreathingzone.
CNSdenotescentralnervoussystem
eVdenoteselectronvolt
FPdenotesflashpoint(°F)
Hgdenotesmercury
IDLHdenotesimmediatelydangeroustolifeorhealth.
IPdenotesionizationpotential(electronvolts:eV)
JP-5denotesjet petroleum-5
LELdenoteslowerexplosivelimit(%)
mg/kgdenotesmilligramsperkilogram.
mg/rf_denotesmilligramspercubicmeter.
mmdenotesmillimeter
MPdenotesmeltingpoint(°F)
MTBEdenotesmethyltertiarybutylether.
MWdenotesmolecularweight
NIOSHdenotesNationalInstitutefor OccupationalSafetyandHealth.
OSHAPELdenotesOccupationalSafetyandHealthAdministrationpermissibleexposurelimit.
PAHdenotespolynucleararomatichydrocarbons.
PIDdenotesphoto-ionizationdetector.
ppm denotes parts per million.
RELdenotesrecommendedexposurelimit
Soldenotessolubilityinwater(relative)
STELdenotesshort-termexposurelimit
TCEdenotestrichloroethylene.
TVLdenotesthresholdlimitvalue
TWA denotes time weighted average
UELdenotesupperexplosivelimit(%)
VPdenotesvaporpressure(mmHg)
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